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Mepejtci ma anani3 3axodie 
no 3MeHiueHHW empam 
eneKmpoenepzii 
B C T y n 
BjiacTHBOcri eneKTpHHHOi MepeKi, oGyMOBmoron* xapaKTep HaBaHTaKeHHa i 
ll TexHiKO-eKOHOMinHi noKa3HHKH, Ge3nocepegHbo BnmiBaKTb Ha aKicTb 
ejieKTpoeHeprii. 
B i g n p a B H H b H o r o B H G o p y c y n a c H o r o o G j a g H a H H a 3 a n e ^ a T b H a g i f t H i c T b i 
eKOHOMinHicTb c n c T e M H e n e K T p o n o c T a n a H H a . B n 6 p a H e o G j a g H a H H a n o B H H H e 
n p a i i K B a r a H e T i j b K H n p H H o p M a n b H H x peKKHMax p o 6 o T H , a i H e O T p H M y B a r a 
n o n i K o g K c e H b n p H a B a p i f t H H x peKKHMax ( n e p e B a H T a K e H H a x i K o p o T K H x 3 a M H K a H H a x ) . 
T a K H H B u 6 i p c y n a c H H x e n e M e H T i B c u c T e M e j e K T p o n o c T a n a H H a 3 a G e 3 n e n y K T b c a THM, 
m o HOMiHanbHi n a p a M e T p u e j i e K T p o o 6 j i a g H a H H i i H e n o B H H H i G y r a 3HanHO 6 i j i b i n e 
p o 3 p a x y H K O B u x n a p a M e T p i B . 3 a G e 3 n e n e H H a B e n u K o r o 3 a n a c y B e g e g o 3 G m b i n e H H a 
K a n i T a n b H u x B H T p a T , TOMy o g H H M 3 K p u T e p i i B B H G o p y e n e K T p o o 6 n a g H a H H a e 
eKOHOMinHicTb . 
K o K H a e j i e K T p u H H a M e p e K a x a p a K T e p r o y e T b c a H O M i H a j b H O K H a n p y r o K 
e j i e K T p o n p H H M a n i B , a K i B i g H e i K C H B j a T b c a . H a c n p a B g i e n e K T p o n p H H M a n i n p a i i K K T b 
3 a H a n p y r u , m o B i g p i 3 H a e T b c a B i g HOMiHanbHOi n e p e 3 B T p a r a . 
B T p a T H e n e K T p o e H e p r i l B M e p e K a x e o g H H M 3 n o K a 3 H H K i B , a K i Haf tGmbin 
o6 ' eKTHBHO B i g o G p a K a K T b eKOHOMinHicTb p o G o T H e j e K T p o M e p e K . 3 o K p e M a , p i B e H b 
B T p a T e n e K T p o e H e p r i l o n o c e p e g K O B a H O B K a 3 y e H a c T a H c u c T e M H o G m K y , H a 
H a a B H i c T b a G o B i g c y T H i c T b n p o G j e M , n o B ' a 3 a H u x 3 T e x H i n H H M cTaHOM 
e j e K T p o M e p e K i . 
3 a KpuTepieM npunuH BHHHKHeHHa BTpaTH eneKTpoeHepril nogmaKTbca Ha 
TexHOjorinHi Ta KOMepiiiftHi BTpaTH. 
TexHOjorinHi BTpaTH eneKTpoeHepril B ejeKTpHnHHx MepeKax - iie 
KijbKicTb eneKTpoeHepril, aKa gopiBHKe cyMi BTpaT eneKTpoeHepril B ejeMeHTax 
ejeKTpHnHHx MepeKK, mo BHHHKaKTb y HHX nig nac nepegani eneKTpoeHepril, 
BHTpaT eneKTpoeHepril Ha B j a c H noTpeGH nigcTaHiiift i po3nogmbnHx nyHKTiB, 
BHTpaTH eneKTpoeHepril Ha n jaBjeHHa OKejeg i Ta BTpaTH, mo BHHHKaKTb aK 
pe3yjbTaT HegocKOHajocTi oGmKy eneKTpoeHepril TexHinHHMH 3acoGaMH [1] . 
M3M. flucm N° doKyM. nidnuc Mama 
Apx. 
EP 3.6.141.242 fy" 
K o M e p i U H H i B T p a T H , 3 y M O B n e H i p o 3 K p a g a H H i i M H e j i e K T p o e H e p r i i , 
H e B i g n o B i g H i c T K ) n o K a 3 a m > j i iHHjibHHKiB o n j i a r a 3 a e j i e K T p o e H e p r i i o n o 6 y T O B H M H 
c n o ^ H B a n a M H T a i H m H M H n p u n u H a M H B c e p i o p r a H i 3 a n i i KOHTPOJIIK 3 a 
cno>KHBaHHiiM e H e p r i i . 
M e T o K g a H o i p o G o T H e p o 3 p o 6 K a g e K i j i b K o x e j i e K T p u H H H x M e p e K T a B u G i p 
o n T H M a n b H o i , m o 3 a 6 e 3 n e n y e e j i e K T p o e H e p r i e i K c n o K C H B a n i B p o 3 T a m o B a H H x n o 
B i g n o B i g H H M K o o p g H H a T a M . TaKoKK 3g i f t cHK>eTbc i i B u G i p e j i e M e f f r i B e H e p r o c u c T e M H , 
j i iHift e n e K T p o n e p e g a n , n p o B o g i B , e j i e M e f f r i B p o 3 n o g i j i b H H x n p u c T p o i B , 
T p a H c o p M a T o p i B , K o M n e H c y K H u x n p u c T p o i B y B i g n o B i g H o c T i 3 g i iKHHMH 
n p a B H j i a M H T a HopMaTHBHHMH g o K y M e H T a M H . 
3 a T e x H i K o - e K o H o M W H H M H n i g p a x y H K a M H B u G u p a e T b c a o g H a 3 K p a m u x 
KOH i r y p a ^ i H e n e K T p u H H o i M e p e K i . 
B u K o H y e T b c a n e p e B i p K a Hag i f t rocT i M e p e K i , y B u n a g K y a B a p i f t r o i c H T y a n i i , 
M e p e K a n o B H H H a 3 a 6 e 3 n e H y B a r a 6 e 3 n e p e 6 i f t H e n o c T a n a H H i i e j i e K T p o e H e p r i e i K 
c n o K H B a n i B B i g n o B i g H H x K a T e r o p i f i , m o n i g T B e p g K y e T b c a p o 3 p a x y H K a M H . 
ApK. 
EP 3.6.141.242 6 
M3M. flucm N° doKyM. nidnuc Mama 
1 A H A J I I 3 C r i O K H B A q i B T A P Q 3 P Q B K A K Q H O i r y P A I J J H M E P E ) K 
1.1 BuxigHi napaMeTpu gma BuKoHaHHa po3paxyHKy 
y poGoT BHKoHyeTbca eneKTponocTanaHHa cnoKHBaniB Big noTyKKHoro 
gKcepema eneKTpoeHeprii. ^ o r a p u cnoKcuBani xapaKTeproyeTbca BemuKoiK 
noTyKHicTK, gma niei rpynu cnoKHBaniB gocTaBmeHa eneKTpoeHepria noBHHHa 6 y r a 
nepeTBopeHa Ha Hanpyry 10 K B . ^ B a cnoKHBani MaiKTb BigHocHo HeBemrcy 
noTyKHicTb i po3TamoBaHi HegameKo Big ogHoro 3 KpynHHx cnoKHBaniB. HHMH 
MoKyTb GyTH HeBemuKi npoMucmoBi, cimbcbKorocnogapcbKi i KHTmoBi pafioHH. 
EmeKTponocTanaHHa nux cnoKHBaniB nepegGanaeTbca 3gificHHTH Big nigcTaHnift 
BignoBigHux KpynHux cnoKHBaniB i 3 a G e 3 n e w r a HanpyroK 380 B . 
BuxigHi gaHi, mo xapaKTeproyiKTb cnoKHBaniB npuBegeHi B TaGmuni 1.1. 














I B A B A J J 
X , MM 34 18 15 -26 -13 15 
Y , MM 23 12 28 0 20 12 
P M B T * 
P max , -LvJ-Ui 
15 75 70 58 630 731 
cos 0,95 0,85 0,95 0,95 0,78 0,84 
THG, roguH 3160 5380 3790 5980 6250 6170 
KaTeropia II I I II I II 
npuMiTKa. ^ma cnoKCHBaniB 5 Ta 6 noTyKHicTb BKa3aHo B K B T . 
^ogaTKoBa nonancoBa iH opMania npo cnoKHBaniB Ta ix po3MiineHHa 
npuBegeHa B TaGmuni 1.2. 
M3M. flucm N° doKyM. nidnuc Mama 
EP 3.6.141.242 
ApK. 
TaGuHiia 1.2 - ^ o g a n c o B a nonancoBa n ^ o p M a i i i a npo cnoKCHBaniB 
MacmTa6 g u a cnomreaniB 1-4, KM/MM 1 
MacmTa6 g u a cnomreaniB 5 i 6 no BigHoineHHio g o TOHKH npuB'a3KH, 
KM/MM 
0,5 
CnoKCHBan, g o aKoro npuB'a3aHi cnoKCHBan 5 i 6 2 
^ a c n c a Bcix HaBaHTaKceHb B HoMiHaubHoMy peKHMi no 
BigHoineHHio g o MaKcHMajibHoro P m a x 
0,56 
1.2 Po3paxyHoK noTyKCHocri cnoKCHBaniB 
Po3paxoByeMo noBHy MaKcuMaibHy noTyKHicTb cnoKCHBaniB 3a 
opMy^o [2]: 
+ JPmax t g ( a r c c o s ( / ) ) (1 .1) 
g e ^ m a x - MaKcuMaibHa aKTHBHa noTymiicTb cnoKCHBana. 
^ u a 1-ro cnoKCHBana, nigcTaBHBmu BignoBigHi 3HaneHHa oTpuMaeMo: 
_ = 15 + j 1 5 • tg(arccos(0,95)) = 15 + 49 j ( M B A ) . 
^ u a iHmux cnoKCHBaniB po3paxyHoK BegeTbca aHajioriHHo. 
noBHy MiHiMaibHy noTyKHicTb cnoKCHBaniB po3paxoByeMo 3a opMy IOK>: 
^min [ ^ r n a x ~~ j^max t g ( a r c c o s ( / ) ) ] ' ^min ( 1 . 2 ) 
g e ^ m i n - nacTKa Bcix HaBaHTaKceHb B HoMiHaubHoMy peKHMi Pmin no BigHoineHHio 
g o MaKcHMajibHoro Pmax. CfrpuMaeMo, 
S m i n = [15 + j 1 5 • tg(arccos(0,95))] • 1,79 = 8,4 + 2,8j ( M B A ) . 
,H,jia iHmux cnoKCHBaniB po3paxyHoK BegeTbca aHauorinro. 
XapaKTepucTHKH cnoKCHBaniB i3 po3paxoBaHoo noBHoio noTyKHicTO 




M3M. flucm N° doKyM. nidnuc Mama 
TaGuHiia 1.3 - ,H,aHi npo cnoKCHBaniB i3 po3paxoBaHoio noBHoio noTyKCHicTK) 
cnoKHBaniB 
napaMeTp 
1-fi CnoK. 2-fi CnoK. 3-fi cnoKK. 4-fi cnoK. 5-fi cnoK. 6-fi cnoK. 
I B A B A l l 
X , MM 34 18 15 -26 -13 15 
Y , MM 23 12 28 0 20 12 
S m a x , 
M B A 
15+49j 7 5 + 4 7 j 7 0 + 2 3 j 58+19 j 0 ,63+0 ,51 j 0 ,73+0 ,47 j 
Smin, 
M B A 
8,4+2,8j 4 2 + 2 6 j 3 9 + 1 3 j 3 2 + 1 1 j 0 ,35+0 ,28 j 0 ,41+0 ,26 j 
EneKTpocnoKHBani I KaTeropii noBHHHi 3a6e3nenyBaraca eneKTpoeHepriera 
Big gBox B3aeMHo pe3epBoBaHHx gKcepeu KCHBueHHa; nepepBa B ix 
eneKTponocTanaHHi npu nopymeHHi eueKTponocTaHaHHa Big ogHoro i3 gKcepeu 
KCHBjieHHii MoKe 6yTH npnnycTHMa n a m e Ha nac aBToMaraHHoro BigHoBueHHa 
KCHBueHHa. EjieKTpocnoKCHBani II KaTeropii peKoMeHgoBaHo 3a6e3nenyBara 
ejieKTpoeHeprieio Big gBox B3aeMHo pe3epBoBaHHx gKcepeji KCHBueHHa; nepepBa B ix 
ejieKTponocTanaHHi npu nopymeHHi eueKTponocTaHaHHa Big ogHoro i3 gKcepeu 
KCHBueHHa MoKe 6 y r a npunycTHMa Ha nac, Heo6xigHHft g u a BBiMKHeHHa pe3epBHoro 
KCHBueHHa giaMH neproBoro nepcoHauy a6o BHi3Hoi onepaTHBHoi 6puragu . ^ u a 
eneKTpocnoKHBaniB II KaTeropii go3BonaeTbca KCHBueHHa ogHieio noBnpaHoK) 
uiHieK), aKiuo 3a6e3neneHa MoKcnHBicTB npoBegeHHa aBapifiHoro peMoHTy iiiei m m i 
3a nac He 6inbme ogHiei go6u . ^ u a eneKTpocnoKHBaniB III KaTeropii 
eneKTponocTanaHHa MoKe BHKoHyBaraca Big ogHoro gKcepeua KCHBueHHa 3a yMoBH, 
mo nepepBa B eneKTponocTanaHHi, Heo6xigHa g u a peMoHTy a6o 3aMiHH 
nomKogKeHoro eueMeHTy cucTeMH eneKTponocTanaHHa, He nepeBHiuye ogHiei go6u . 
1.3 Po3po6Ka KOH irypa^iH eneKTpuHHux MepeK 
KoH i rypa^ ia eneKTpuHHux MepeK 3aneKHTB Big B3aeMHoro po3TamyBaHHa 
By3noBux npufioMHux nigcTaHiiifi, a TaKoK Big KaTeropii HagifiHocTi 
M3M. flucm N° doKyM. nidnuc Mama 
BP 3.6.141.242 
ApK. 
e j i e i c r p o n o c T a H a H H i i c n o K H B a n i B y n y H K T a x M e p e K i . )KHBj ieHHi i e j i e K r p o n p H i i M a H i B 
y n y H K T a x M e p e K i M O K H a 3 g i i i c H K B a r a n p n p i 3 H u x B a p i a H T a x 3 ' e g H a H H i i n i H i n 
e n e K T p o n e p e g a n i . n i g n a c n p o e K T y B a H H a c n c T e M H e n e K T p o n o c T a n a H H a n o T p i 6 H O 
BHKOHaTH B n 6 i p o n T H M a i b H o i KOH i r y p a ^ i l M e p e K i . n b o r o B H K o H y K T b 
3 i c T a B i e H H a T e x H i K o - e K o r o M i H H H x x a p a K T e p u c T H K p i B H o n i H H u x B a p i a H T i B 
n o 6 y g o B H M e p e K i . 
O G p a H i B a p i a H T H c x e M M a K T b 3 a g o B o j i b H i r r a B H M o r u g o H a g i n H o c T i 
e n e K T p o n o c T a n a H H a . A T a K o K c x e M H M a r o T b 6 y T H raynKi, m o j i e n c o a g a m y K T b c a 
g o p i 3 H H x p e K H M i B p o 6 o T H M e p e K i . C T p y K T y p a T a n a p a M e T p u P E M n o B H H H i 
3 a 6 e 3 n e n y B a T H M o K j i H B i c T b l i n o g a j i b i n o r o p o 3 B H T K y . C x e M a M e p e K i M a e 
o x o n j i K m a r a M a K c u M a i i b H o M o K j i H B y T e p u r o p i K p a n o H y g j i i i K H B j i e H H i i c n o K H B a n i B 
p o 3 T a m o B a H u x H a n i n T e p u T o p i i , a T a K o K 3 a 6 e 3 n e n y B a r a e K o r o M i n r o g o n i j i b H i 
3 H a n e H H a c T p y M i B K o p o T K o r o 3aMHKaHHii . 
3 a gaHHMH, mo xapaKTeproyKTb cnoKHBaniB, no6ygyeMo gBi 
HanonTHMaibHimi r eo rpa iHHi cxeMH eneKTpuHHoi MepeKi. H a pucyHKy 1.1 
3 o 6 p a K e r o 3'egHaHHii cnoKHBaniB 3a nepinuM BapiaHToM (cxeMa A ) . 




M3M. flucm N° doKyM. nidnuc Mama 
H a pucyHKy 1.2 3o6paKceHo gpyrufi BapiaHT 3'egHaHHa cnoKCHBaniB (cxeMa B) . 
PucyHoK 1.2 - Po3paxyHKoBa cxeMa 3aMim,eHHa MepeKi B 
n p u po3po6iii KOH irypa^iH eneKTpuHHux MepeK Heo6xigHo BpaxoByBaTH 
HacTynHe: 
- goiiiubHo BugijHTH nigcTaHiiii, cnoKCHBani aKux BHMarae 100 % pe3epBy 
no MepeKi i po3raaHyTH mnaxu BHKoHaHHa u,iei BHMoru; 
- 3aMKHyToo M e p e K e o goiiiubHo 3B'a3yBaTH cnoKCHBaniB npuGuroHo 
ogHaKoBoi noTyKHocTi; 
- no MoKjHBocTi Heo6xigHo BHKJUOHHTH noToKH noTyKHocTi g o gKcepeua 
KCHBueHHa; 
- He d i g gonycKaTH Mauo 3aBaHTaKceHHx B 3aMKHyrax MepeKax; 





M3M. flucm N° doKyM. nidnuc Mama 
2 P O 3 P A X Y H O K E J J E K T P H q H H X M E P E ) K 
B u 6 i p eKOHOMiHHO g o n i j i b H u x c x e M i H O M i H a i b H O i H a n p y r u M e p e K i e o g H H M 
3 OCHOBHHX 3 a B g a H b p o 6 o T H . 
y H a m H a c n p u n p o e K T y B a H H i e j i eKTpHHHHx M e p e K M e T o g B a p i a H T H o r o 
n o p i B H a H H a H a 6 a 3 i T e x H i K O - e K O H O M i H H o r o p o 3 p a x y H K y c y M a p H H M H B H T p a T a M H e 
H a f i 6 i i b m n o m u p e H H M . 
B u 6 i p cxeMH ejieKTpHHHOi MepeKi po6un>ca Ha nepcneKTHBy 5-10 poKiB, 
npu nbOMy cjiig B u x o g u r a 3 OCHOBHHX BHMor nig Hac ii no6ygoBH. CxeMa noBHHHa: 
- B i g n o B i g a T H H e o 6 x i g H i f i K a T e r o p i i H a g i i i H o c T i e j i e K T p o n o c T a H a H H a 
( 3 a 6 e 3 n e n y e T b c a p e 3 e p B y B a H H a M j i iHi i i M e p e K i T a y c T a H o B K o K n e B H o i K i j i b K o c T i 
T p a H c o p M a T o p i B i KOMyTan i i iHOi a n a p a T y p u H a n i g c T a H n i i ) ; 
- 3 a 6 e 3 n e n y B a T H H o p M o B a H y a K i c T b e j i e K T p o e H e p r i i g j i a c n o K H B a H i B 
( B H 3 H a n a e T b c a p i B H e M H a n p y r u , p i B H e M HacTOTH, c u M e T p i e K T p H a3HOl H a n p y r u i 
o p M O K K p u B O i H a n p y r u ) ; 
- 6 y T H rayHKOK ( n p u c r o c o B a H O K g o p i 3 H u x p e K H M i B p o 3 n o g i j i y 
n o T y K H o c T i ) ; 
- 3 a 6 e 3 n e n y B a T H M O K j i H B i c T b i i H a c T y n H o r o p o 3 B H T K y 6 e 3 g o K o p i H H u x 3MiH; 
- 6 y g y B a r a c b 3 MaKcHMaj ibHHM o x B a T O M T e p u T o p i i g j i a K O M n j i e K c H o r o 
e j i e K T p o n o c T a H a H H a y c i x p o 3 T a m o B a H u x H a Hifi c n o K H B a n i B ; 
- B p a x o B y B a T H M O K j i H B o c T i BHKOHaHHa p e i e f i H o r o 3 a x u c T y , 
n p o T H a B a p i n H o i i p e K H M H o i a B T o M a T H K H ; 
- B i g n o B i g a T H y M O B a M O T O H y K H o r o c e p e g o B H i n a . 
O g H O H a c H O i3 c x e M O K B u 6 u p a K T b H O M i H a i b H y H a n p y r y M e p e K i , a K a 
B H 3 H a H a e T b c a n o T y K H i c T K H a j i i H i a x e j i e K T p o n e p e g a H i T a i x g o B K H H O K . 
2.1 Bu3HaHeHHa goBKHH jiiHiii 
Po3paxoByeMO goBKHHH jiiHiii gjia KOKHOI cxeMH BpaxoByKHH ^ ^ ^ 
nepepaxyHKy goBKHH gijiaHOK MepeKi 3a opMy IOK: 
M3M. flucm N° doKyM. nidnuc Mama 
EP 3.6.141.242 
ApK. 
L = / ' f c L (2 .1) 
g e l - goBKHHa ginaHKH MepeKi BHMipaHa Ha imam, KM; 
k L - ^ ^ ^ ^ 36inbmeHHa goBKHHu MepeKi no BigHoineHHio 3 noBiTpaHoio 
n p a M o o [2] , k L « 1 , 2 5 . 
^ n a m m i A - 2 , nigcTaBHBmu BignoBigHi 3HaneHHa oTpuMaeMo: 
L= 21 ,6 • 1,25 = 27 KM. 
^ u a iHinux m m i ! po3paxyHoK BegeTbca aHauoriHHo. 
^ n a gBoKojoBux m m i ! BpaxoByeTbca Koe i^ieHT k i e n . 
L' = L ^ e n (2. 1 a) 
~ 1 ,4 5 , g j a B J I 110 K B Ha gBoKojoBux 3aui3o6eTOHHHx onopax[2] . 
^ O B K H H H m m i ! cxeMH A i B i3 ypaxyBaHHaM npoBucaHHa npoBogiB noKa3aHi 
y T a G j u i a x 2.1 Ta 2.2. 
OcKLUbKH gBoKojoBi m m i MeHm Hagiftm, ToMy Gyro npufiHaTo pimeHHa 
npoeKTyBaTH o g r o K o j o B i mmi . 
TaGjHiia 2.1 - ^ incHi goBKHHu m m i ! g j a cxeMH A 
JJnria ^oBKHHa, KM 
K x ^ i i l i e H T 
npoBHcaHHa 
1 A - 2 27 1,25 
2 2-1 24 1,25 
3 1-3 25 1,25 
4 3-4 62 1,25 
5 4 - A 33 1,25 
6 2-5 15 1,25 
7 2-6 12 1,25 




M3M. flucm N° doKyM. nidnuc Mama 
Ta6jiHna 2.2 - ^iftcHi goBKHHH jiiHiii gjia cxeMH B 
JJiHia ^OBKHHa, KM 1< ^ ^ npoBucaHHa 
1 B - 2 27 1,25 
2 2-1 24 1,25 
3 3 -B 40 1,25 
4 2-3 20 1,25 
5 4 - B 32 1,25 
6 2-5 15 1,25 
7 2-6 12 1,25 
8 2-6 18 1,25 
2.2 Po3paxyHOK cTpyMiB Ta Hanpyr Ha gijiaHKax 6e3 ypaxyBaHHa BTpaT Ta 
Bu6ip npoBogiB 
,H,jia po3paxyHKy cTpyMiB Ta Hanpyr Ha Bcix gijiaHKax MepeKi Heo6xigHO 
BH3HaHHTH opieHToBHi noToKH noTyKHocTi. 3 ypaxyBaHHaM yMoBHHx no3HaHeHb 
po3paxyHOK noTyKHocTefi BH3HaHaeMO 3a TaKHMH opMy^aMH: 
,H,jia MepeKi BHCOKOI Hanpyru: 
_ 2+ 5+ 6) 2+ 3+ 4+ 5) + 1) 3+ 4+ 5)+ 3 4+ 5)+ 4 5 






g e - BignoBigHi noTyKHocTi cnoKHBaHiB, M B A ; 
L 3 , L 4 , 5 - BignoBigHi jiiHii, aKi 3'egHyKTb cnoKHBaHiB 
nigcTaBHBmH BignoBigHi 3HaHeHHa oTpHMaeMo: 
KM. 





[ ( 7 5 + 47 j ) + (0 ,63 + 0,51 j ) + ( , 73 + 0,47 j ) ] x 
x (24 + 25 + 62 + 33) + (15 + 49j) • (25 + 62 + 33) + 
+ (70 + 23j) • (62 + 33) + (58 + 19j) • 33 
27 + 24 + 25 + 62 + 33 
=125+59j (MBA) ; 
S L 5 
(58 + 19j) • (62 + 25 + 24 + 27) + (70 + 23j) • (25 + 24 + 27) + 
+(15 + 49 j ) • (24 + 27) + [ ( 7 5 + 47J) + (0 ,63 + 0,51 j ) + (0 ,73 + 0,47J)] • 27 
27 + 24 + 25 + 62 + 33 
= 95 + j35 (MBA) ; 
2 = (125 + 5 9 j ) (75 + 4 7 j ) (0 ,63 + 0,51 j ) (0 ,73 + 0 , 4 7 j ) = 48 + j 1 2 ( M B A ) ; 
S L 4 = (95 + 3 5 j ) (58 + 1 9 j ) = 37+16j (MBA) ; 
S L 3 = ( 3 7 + 1 6 j ) ( 7 0 + 2 3 J ) = 33+74j (MBA) . 
.Una MepeKci H I b B K O I Hanpyrn: 
aKiuo MepeKca H I b B K O I Hanpyrn 3aMKHyra 
„ S5(L7+L8)+S6L7 (2 .26) 
( 2 . 2 B ) 
( 2 . 3 B ) 
6 - BignoBigHi noTyKKHOCTi cnoKHBaniB, M B A ; 
\,q - BignoBigHi mmi', a K 3'egHyiOTB cnoKCHBaniB S 5 , S 
nigcTaBHBmn BignoBigHi 3HaneHHa OTpHMaGMo: 




15 + 12 + 18 
(0,73 + 0 , 4 7 j ) • (15 + 18) + (0,63 + 0,51 J) • 15 
L 7 
0,62 + 0 , 4 6 J (MBA) ; 
0,51 + 0 , 7 5 J (MBA) ; 
15 + 12 + 18 
S L 8 = ( 0 , 6 2 + 0 , 4 6 J ) (0,63 + 0,51 j ) = 0,014 + 0,041 J (MBA) . 
BnxogaHH i3 goBKHH i noTyKCHOCTeii aKa fige no HHX BroHanaeMO 
Hanpyry no eMnipHHHin (JjopMyjii LmiapioHOBa [3]: 




1 5 0 0 2 5 
g e U - Hanpyra BignoBigro i uiHii, K B ; 
L - goBKHHa BignoBigHOi uiHii, KM; 
P - aKTHBHa noTymiicTb BignoBigHOi JiiHii, M B T . 
^ u a uiHii A - 2 Hanpyra gopiBHioe: 
1000 
U A 2 , A 2 '500 2500 
+ 
(2 .4) 
161 K B . 
27 125 
^ u a iHiiiux po3paxoByeMo aHajioriHHo. 
T a K o K BH3HanaeMo CTpyM B jiiHiax 3a opMy^o : 
(2 .5) 
g e I - CTpyM y BignoBigHiii uiHii, A ; 
S - noBHa noTyKHicTb uiHii, M B A ; 
U H - o6paHa HoMiHaubHa Hanpyra. 
,H,ua jiiHii A - 2 CTpyM gopiBHKe: 
I 
138 
A 2 V3•110 = 725 A. 
,H,ua iHmux uiHiii po3paxoByeMo aHauorinro. 
n p u Bu6opi nepepi3y npoBigHHKiB, aKi BpaxoByKTb yMoBH po6onoro 
peKHMy, Heo6xigHo TaKoK BpaxoByBaTH BHTpaTy npoBigHHKoBoro MaTepiauy i 
BTpaTH eHeprii B npoBigHHKax. n p u 3agaHoMy po6onoMy CTpyMi 36iubineHHa nuom i 
nepepi3y npoBigHHKa noB'a3aHo 3i 36iubineHHaM BHTpaT Ha cnopygKeHHa P Y , 
muHHoi a6o Ka6eubHoi uiHiii i BignoBigHux BigpaxyBaHb Ha aMopTH3aniK> Ta 
peMoHT. A u e o g r o n a c r o 3MeHmyKTbca BTpaTH eHeprii, BapTicTb aKux BxoguTb B 
cyMapHi eKcnuyaTaniiiHi BHTpara. OcTaHHi e, TaKHM HHHOM, yHK^ieK nepeTHHy 
npoBigHHKa: 3 MiHiMyMy BromnaeTbca eKoroMinHuii nepeTHH npoBigHHKa. 
3rigHo MeTogy eKoroMinHoi rycTHHH CTpyMy, eKoroMWHuii nepepi3 
po3paxoByeMo 3a opMyuoK: 
M3M. flucm N° doKyM. nidnuc Mama 
EP 3.6.141.242 
ApK. 
Fe=f (2 .6) 
Je 
g e F e - eKOHOMWHHii nepepi3 npoBogy, MM 2 ; 
I M - CTpyM B B peKHMi MaKCHMajiBHux HaBaHTaKeHB, , BignoBigae 
HopMajBHOMy peKHMy PO6OTH MepeKi, A ; 
j e - eKOHOMinHa ryCTHHa CTpyMy, A / M M . 
,H,jia A - 2 nepepi3 npoBogy gopiBHioe: 
725 
FA 2 = = 329 MM 2 . 
e 2,2 
,1], iHiiiHx po3paxoByeMO aHanoriHHO. 
y gaHifi po6oTi gjia no6ygoBH ejieKTponepegan ( J I E n ) 
BHKopuCTOByeMO amoMiHieBi Hei3OJiBOBaHi npoBogu. y Ta6jiHii,ax 2.3 Ta 2.4 
HaBegeHO pe3yjiBTara po3paxyHKy opieHTOBHux noTOKiB noTyKHOCTi B jiiHiax, 
CTpyMiB npu Hanpy3i 110 Ta 220 K B . 
Ta6jiHii,a 2.3 - noTOKH noTyKHOCTi Ta CTpyMH B jiiHiax gjia CxeMH A 
Jlnria S , M B A U , K B 
CTpyM, A 
npu U = 1 0 K B npu U = 1 1 0 K B npu U = 2 2 0 K B 
A - 2 125+J59 161 - 725 363 
2-1 4 8 + 1 2 j 117 - 261 130 
1-3 3 3 + 7 4 j 102 - 179 89 
3-4 3 7 + J 1 6 115 - 2 0 9 105 
4 - A 9 5 + j 3 5 154 - 529 265 
2-5 0 ,62+j0 ,46 16 40 - -
2-6 0 ,51+j0 ,75 17 47 - -




M3M. flucm N° doKyM. nidnuc Mama 
TaGjHiia 2.4 - noToKH noTyKHocT Ta cTpyMH B m m a x g j a cxeMH B 
JJiHia S , M B A 
CTpyM, A 
U , K B npH 
U = 1 0 K B 
npH U = 2 2 0 K B npH U = 1 1 0 K B 
B - 2 94+ j46 150 - 277 555 
2-1 15+4,9j 73 - 41 83 
3 -B 66+29 j 141 - 197 393 
2-3 3,5-j5,8 37 - 9 18 
4 - B 58+ j19 131 - 160 320 
2-5 0 ,62+j0 ,46 16 40 - -
2-6 0 ,74+j0 ,51 17 47 - -
2-6 0 , 0 1 4 + j 0 , 0 4 1 2 2 - -
n p H oiiiHiii nepepi3y npoBogy 6anHMO, mo npH U H o M = 1 1 0 K B BTpaTH 
noTyKHocT y npoBogax 3pocTaoTb 6 i j b m e HiK y 4 pa3H. KpiM Toro npH 
aBapifiHOMy peKHMi npoBogH giuaHOK MOKyTb MaTH 3HaneHHa cTpyMiB, BHmi HiK 
gonycTHMi. ToMy g j a MepeKi o6HpaeMo Hanpyry U H o M = 2 2 0 K B . 
y T a 6 j . 2.5 npHBegeHo pe3yjbTaTH po3paxyHKy cTpyMiB npH HoMiHanbHifi 
Hanpy3i, eKOHOMinroro nepepi3y, o6paHHH HOMiHaubHHfi nepepi3 npoBigHHKiB Ta 
H O M o a ^ ^ ! ! ! TpHBauo gonycTHMHfi cTpyM npoBigHHKiB. 
T a G j H i a 2.5 - BH6ip npoBogiB MepeKi gua cxeMH A 
JJiHia CTpyM, A Hanpyra , K B 
nepep i3 , MM2 
gonycTHMHfi cTpyM, A 
F e MapKa npoBogy 
A - 2 725 220 329 A C - 4 0 0 / 5 1 825 
2-1 261 220 118 A C - 2 4 0 / 3 2 605 
1-3 179 220 81 A C - 2 4 0 / 3 2 605 
3-4 209 220 95 A C - 2 4 0 / 3 2 605 
4 - A 529 220 241 A C - 3 0 0 / 3 9 710 
2-5 40 10 36 A C - 5 0 / 8 2 1 0 
2-6 47 10 43 A C - 5 0 / 8 2 1 0 
5-6 2 10 2 A C - 3 5 / 6 , 2 175 
M3M. flucm N° doKyM. nidnuc Mama 
EP 3.6.141.242 
ApK. 
TaGuHna 2.6 - B u 6 i p npoBogiB MepeKi g i a cxeMH B 
J l i m a CTpyM, A 
Hanpyra , nepep i3 , MM2 ^onyCTHMHH 
K B F e MapKa npoBogy CTpyM, A 
B - 2 2 2 8 220 2 5 2 A C - 3 0 0 / 3 9 710 
2-1 41 110 38 A C - 7 0 / 1 1 390 
3 -B 196 220 178 A C - 2 4 0 / 3 2 605 
2-3 9,3 220 8 A C - 2 4 0 / 3 2 605 
4 - B 80 220 72 A C - 2 4 0 / 3 9 710 
2-5 36 10 36 A C - 5 0 / 8 210 
2-6 43 10 43 A C - 5 0 / 8 210 
2-6 2 10 2 A C - 3 5 / 6 , 5 175 
2.3 BHGip TpaHc opMaTopiB 
H a npaKTHni BHGip CHJIOBHX TpaHc opMaTopiB B eieKTpHHHHx MepeKax 
BHKoHyKTb 3a po3paxyHKoBoK noTyKHicTK Ta peKoMeHgoBaHHM Koe inieHTaMH 
3aBaHTaKeHHa B HopMaibHOMy peKHMi Ge3 BpaxyBaHHa eKOHOMWHHx noKa3HHKiB: 
BapTocTi TpaHc opMaTopiB, BHTpaT Ha eKcniyaTaniK, BapTocTi piHHHx BTpaT 
eieKTpoeHeprii, niHH eieKTpoeHeprii Ta peKHMy cnoKHBaHHa eieKTpoeHeprii. 
noTyKHicTb TpaHc opMaTopiB y HopMaibHOMy peKHMi noBHHHa GyTH 
TaKoK, mo6 3a6e3nenHTH KHBieHHa Bcix npHegHaHHx cnoKHBaniB, a B aBapifiHOMy 
peKHMi - Bcix BignoBigaibHHx cnoKHBaniB nepmoi Ta gpyro i KaTeropifi HagifiHOCTi. 
3rigHo 3 HHHHHMH npaBHiaMH TexHWHOi eKcniyaTanii eieKTpHHHHx CTaHnifi 
i MepeK gonycKaKTbca CHCTeMaraHHi nepeBaHTaKeHHa TpaHc opMaTopiB 3a ieKHo 
Big Koe inieHTa nonancoBoro HaBaHTaKeHHa, TeMnepaTypH HaBKOiiHiiiHboro 
cepegoBHina, BHgy oxo iogKeHHa Ta TpHBaiocTi MaKCHMaibHoro HaBaHTaKeHHa. 
BH3HanaeMo noTyKHicTb KoKHoro i3 TpaHc opMaTopiB. npH nboMy Ha 
ogHOTpaHc opMaTopHiH nigcTaHnii noTyKHicTb TpaHc opMaTopa noBHHHa 6 y r a He 
MeHme MaKCHMaibHOi noTyKHOCTi cnoKHBaniB, mo nocTanaeTbca Big Hboro. 
(2 .7) 
M3M. flucm N° doKyM. nidnuc Mama 
EP 3.6.141.242 
ApK. 
g e S T H O M - HOMiHajbHa noTyKHicTb o6paHoro TpaHc opMaTopa, M B A ( K B A ) ; 
S p O 3 p - noTyKHicTb ogHOTpaHc opMaTopHOl nigcTaHiii , M B A ( K B A ) ; 
S j m a x - MaKcHMajbHa noTyKHicTb i-ro cnoKHBana. M B A ( K B A ) . 
n o T y K H i c T b T p a H c o p M a T o p i B H a g B O T p a H c o p M a T o p H i f i n i g c T a H i i i i 
n o B H H H a 3 a 6 e 3 n e n H T H H a B a H T a K e H H a c n o K H B a n i B y B H n a g K y a B a p i i o g H o r o 3 HHX. 
T o M y n o T y K H i c T b K O K H o r o T p a H c o p M a T o p a B u G u p a e T b c a 3 o6mKOM fioro 
n e p e B a H T a K y B a u b H O l 3 g a T H o c T 3 a y M O B O K : 
S
 T — S p O 3 p = 4 ( 2 . 8 ) 
^ ^ ^ 3 a B a H T a K e H H a T p a H c o p M a T o p a p o 3 p a x o B y e T b c a 3 a o p M y u o K > : 
K 3 = (2 .9) 
^ T H O M 
^ ^ ^ 3aBaHTaKeHHa TpaHc opMaTopa g o 3 B o j a e BH3HaHHTH 
MOKjHBicTb 36ijbmeHHa noTyKHocTi cnoKHBaniB Ta po3mupeHHa MepeKi. 
BpaxoByKHH KaTeropiK HagifiHocTi ejeKTponocTanaHHa cnoKHBaniB, B 
KOKHOMy nyHKTi MepeKi BcTaHOBjKCMO Heo6xigHy KijbKicTb TpaHc opMaTopiB 
ogHaKOBOi noTyKHocTi. noTyKHicTb KOKHoro TpaHc opMaTopa BcTaHOBjeHoro B 
nyHKTax MepeKi o6upaKTb TaKHM HHHOM, m o 6 npu aBapifiHOMy BigKUKneHHi 
o g H o r o 3 T p a H c o p M a T o p i B , i H m u f i T p a H c o p M a T o p , m o 3 a u H m H B c a B p o 6 o T i , M i r 
3 a 6 e 3 n e n H T H n e p e g a n y 3 a g a H O i n o T y K H o c T i H e n o p y m y K H H n T E , m o g o 
nepeBaHTaKeHHa TpaHc opMaTopiB. n T E gonycKae nepeBaHTaKeHHa 
TpaHc opMaTopiB Ha 40 % He 6 i j b m e 6 rogHH Ha go6y , npoTaroM 5 g i6 . 
cnoKHBaniB I KaTeropii Heo6xigHO BcTaHOBHTH no gBa 
TpaHc opMaTopH Ha nigcTaHi iK. cnoKHBaniB II KaTeropii peKOMeHgoBaHO 
BcTaHOBHTH no gBa TpaHc opMaTopH Ha n igcTaHi iK; npunycKaeTbca MOKUHBicTb 
KHBjeHHa Big ogHoro TpaHc opMaTopa npu HaaBHocTi u,eHTpam3OBaHoro pe3epBy 
TpaHc opMaTopiB i MOKUHBocTi 3aMiHH nomKogKeHoro TpaHc opMaTopa 3a nac He 
6 i j b m e ogmei go6u . cnoKHBaniB III KaTeropii Heo6xigHO BcTaHOBHTH ogHH 
TpaHc opMaTop Ha nigcTaHiiiK. 




M3M. flucm N° doKyM. nidnuc Mama 
Ta6jiHii,a 2.7 - B u 6 i p TpaHc pMaT piB gjia cxeMH A 
m n c 
nOTyKKHiCTB 
CnoKCHBana, 








M B A 
K3 MapKa Tp-pa 
1 16 II 2 11 0,32 T P ^ H - 2 5 0 0 0 / 2 2 0 
2 88 I 2 63 0,7 T P ^ I I H - 6 3 0 0 0 / 2 2 0 
3 73 I 2 52 0,58 T P ^ I I H - 6 3 0 0 0 / 2 2 0 
4 61 II 2 43 0,49 T P ^ I I H - 6 3 0 0 0 / 2 2 0 
5 0,81 I 2 0,58 0,64 T M - 6 3 0 / 1 0 
6 0,87 II 2 0,63 0,59 T M - 6 3 0 / 1 0 
3anaC noTyKKHOCTi go3BonHTB B Mafi6yTHBOMy po3mupuTH MepeKy Ta 
nigKHIOHHTH HOBHX CnOKCHBaHB. 
^ u a n o g a j B m o r o po3paxyHKy MepeKci Heo6xigHO po3paxyBara onip Ta 
noTyKHiCTB xonoCToro x o g y TpaHc pMaT piB. 
Onip TpaHc pMaT piB po3paxoByeTBca 3a pMyu : 
AP -U 2 
^ = ~ ¥ (2 .10) 
(2 .11) 
g e T Ta X T -aKTHBHufi Ta peaKTHBHufi onopu TpaHc pMaT pa, O M ; 
- BTpaTH KopoTKoro 3aMHKaHHa, K B T ; 
- HOMiHajBHa Hanpyra O6MOTKH BHIiiOI HanpyrH ( B H ) , K B ; 
- HOMiHanBHa noTyKHicTB TpaHc pMaT pa, M B A , K B A ; 
Hanpyra KopoTKoro 3aMHKaHHa, %. 
^ n a TpaHc pMaT piB T P ^ H - 2 5 0 0 0 / 2 2 0 BH3HaHHMo: 
1 3 0 • 2 3 0 2 
2 5 2 
1 1 • 2 3 0 2 
1 0 0 • 2 5 
Po3paxyHKOBi 
aHanoriHHO. 
= 11 OM. 
233 OM. 
napaMeTpH iHmux TpaHc pMaT piB po3paxoByeMO 
M3M. flucm N° doKyM. nidnuc Mama 
BP 3.6.141.242 
ApK. 
IlapaMeTpH oGpaHHx TpaHc opMaTopiB [4] noKa3aHO y TaGininax 2.8 Ta 2.9. 
TaGinina 2.8 - napaMeTpH oGpaHHx TpaHc opMaTopiB g i a cnoKHBaniB 1-4 
KaTaiOKHi gaHi Po3paxyHKOBi gaHi 
THn 
Tp-pa 
S H , 
M B A U K , % 
APK, APX, 
P e r y i K -
BaHHa 
HanpyrH X ^ AQXK, n T 
B H H H 






O M O M B A p 
T P ^ H -
25000 /220 
2 5 230 11 11 130 25 0,3 ± 8 1,5 11 233 750 20 ,9 
T P ^ U H -
63000 /220 
63 230 11 12 300 82 0,8 ± 8 1,5 4 100.8 504 20 ,9 
TaGiHna 2.9 - napaMeTpH oGpaHHx TpaHc opMaTopiB g i a cnoKHBaniB 5 i 6 
KaTaiOKHi gaHi Po3paxyHKOBi gaHi 
THn Tp-pa 
SHOM, 
K B A 
UHOM, 
K B U K , % 
A P K , 
K B T 
A P X , 
K B T 
Ix, 
% 
R T , O M X T , O M 
A Q X , 
K B A p 
nT 
B H H H 
T M - 6 3 0 / 1 0 630 10 0.69 5.5 8.5 1.68 2.5 2.14 8.73 15.8 14.49 
AHanorinHi po3paxyHKH npoBogaTbca g i a cxeMH B. Pe3yibTaTH nogaHO y 
TaGuHnax HHKHe. 
TaGiHna 2.10 - BHGip TpaHc opMaTopiB g i a cxeMH B 
m n C 
noTyKHicTb 
cnoKHBana, 









M B A 
K3 MapKa Tp-pa 
1 16 II 2 11 0,79 T P ^ H - 1 0 0 0 0 / 1 1 0 
2 88 I 2 75 0,42 A T A U T H - 1 2 5 0 0 0 / 2 2 0 
3 73 I 2 52 0,58 T P ^ U H - 6 3 0 0 0 / 2 2 0 
4 61 II 2 43 0,49 T P A U H - 6 3 0 0 0 / 2 2 0 
5 0,81 I 2 0,58 0,64 T M - 6 3 0 / 1 0 
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Ta6jiHiia 2.11 - napaMeTpn o6paHHx TpaHC(J)opMaTopiB gjia cno>KHBaHiB 1-4 
T a n Tp-pa 
M B A 
KaTajiomri gaHi Po3paxyHKoBi gaHi 
UHOM 
B H 
, K B 
H H 
U K , % 
APK, 
K B T 
APX, 




















B A p 
n T 
T P ^ H -
10000/220 
10 112 11 10,2 60 14 0,7 ± 8 1,5 7,95 139 700 10,5 
T P ^ H H -
63000 /220 
63 230 11 12 300 82 0,8 ± 8 1,5 4 100.8 504 20 ,9 
Ta6jiHiia 2 .12 - IlapaMeTpH o6paHHx TpaHc(opMaTopiB gjia cno^HBaniB 
5 Ta 6 
S 
K B A 
KaTajiomri gaHi Po3paxyHKoBi gaHi 
THII Tp-pa UK, APK, APX, Ix, R T , X ^ AQX, n T 
B H H H % K B T K B T % O M O M K B A p 
T M - 6 3 0 / 1 0 630 10 0.69 5.5 8.5 1.68 2.5 2.14 8.73 15.8 14.49 
Ta6jiHiia 2 .12. napaMeTpn aBToTpaHc(opMaTopa A T ^ H T H - 1 2 5 0 0 0 / 2 2 0 / 1 1 0 . 
S 
M B A 
M e ^ i 
peryj iK-
BaHHa 




U K , 
% 
APK, 
K B T 
A P X , 
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2.4 Po3paxyHOK noTyKHocTi Ta nagiHHa HanpyrH Ha gijiaHKax MepeKi 
OCHOBHOK MeTOK> p o 3 p a x y H K y p e K H M y eneKTpHHHOi M e p e K i e B r o m n e H H a 
n a p a M e T p i B p e K H M y : H a n p y r y B y 3 J i a x , C T p y M i B , n o T y K H o c T e f t H a B c i x g i j i a H K a x 
M e p e K i . n a p a M e T p u p e K H M y M e p e K i B n p o n e c i 11 e K c n j i y a T a n i i 6 e 3 n e p e p B H o 
3 M i H K K T b c a , T o M y m o M a K T b M i c n e 6 e 3 n e p e p B H i 3MiHH H a B a H T a K e H H a . 
npoBegeMo po3paxyHoK aKTHBHoro, peaKTHBHoro onopy jiiHift Ta 3apagHoi 
noTyKHocTi [2]. 
AKTHBHHH Ta peaKTHBHHH onip jiiHii, OM: 
Rn=r0-li (2 .12) 
Xn=x 0 - l t (2 .13) 
g e R n Ta - aKTHBHHH Ta peaKTHBHHH onopH JiiHii, O M ; 
l i - goBKHHa JiiHii, KM. 
IIOBHHH onip jiiHii, OM: 
Zn = Rn+j-Xn (2 .14) 
3apagHa noTyKHicTb JiiHii: 
Qn = bo li UnaM2 (2 .15) 
g e b0 - nHToMa eMHicHa npoBigHicTb (CM/KM) ; 
U n o M - HoMiHaibHa Hanpyra MepeKi, K B . 
,H,jia JiiHii A - 2 , nigcTaBHBiHH BignoBigHi 3HaneHHa oTpHMaeMo: 
R A _ 2 = 0 , 075 • 27 = 2,1 OM. 
X A _ 2 = 0 , 420 • 27 = 11 OM. 
ZA_2 = 2,1 +11 j OM. 
QA_2 = 2 , 7 • 2 7 • 1 1 0 2 = 3 , 5 M B A p . 
,H,jia iHHHx jiiHiH po3paxyHoK BegeTbca aHauorwHo. 
,H,jia 10 K B 3apagHa noTyKHicTb Mae He3HanHe 3HaneHHa, ToMy HeK 
HexTyKTb. 
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TaGinina 2.14 - napaMeTpH 3a cxeMOK A 











b 0 l 0 - 6 , 
CM/KM 
A - 2 27 A C - 4 0 0 / 5 1 0 ,075+0 ,420 j 2,7 3,5 2 , 1 + 1 1 j 
2-1 24 A C - 2 4 0 / 3 2 0 ,121+0 ,435 j 2,6 3,1 2 , 9 + 1 1 j 
1-3 25 A C - 2 4 0 / 3 2 0 ,121+0 ,435 j 2,6 3,1 2 ,9+10 ,7 j 
3-4 62 A C - 2 4 0 / 3 2 0 ,121+0 ,435 j 2,6 7,8 7 ,5+26j 
4 - A 33 A C - 3 0 0 / 3 9 0 ,098+0 ,429 j 2,64 4,2 3 + 1 4 j 
2-5 15 A C - 5 0 / 8 0 ,603+0 ,378 j - - 8 ,6+5,6j 
2-6 12 A C - 5 0 / 8 0 ,603+0 ,378 j - - 7 ,2+4,5 j 
5-6 18 A C - 3 5 / 6 , 2 0 ,790+0 ,386 j - - 14+7j 












b r i o - 6 , 
CM/KM 
B - 2 27 A C - 3 0 0 / 3 9 0 ,098+0 ,429 j 2,64 3,46 2 ,65+116 j 
2-1 24 A C - 7 0 / 1 1 0 ,428+0 ,444 j 2 ,55 1,5 5 ,2+5,4j 
3 -B 40 A C - 2 4 0 / 3 2 0 ,221+0 ,435 j 2,6 4,9 4 ,8+17 j 
2-3 20 A C - 2 4 0 / 3 2 0 ,121+0 ,435 j 2,6 2,6 2 ,5+8 ,8 j 
4 - B 32 A C - 2 4 0 / 3 9 0 ,121+0 ,435 j 2,6 8,2 1,9+7,1j 
2-5 15 A C - 5 0 / 8 0 ,603+0 ,378 j - - 8 ,99+5,6j 
2-6 12 A C - 5 0 / 8 0 ,603+0 ,378 j - - 7 ,2+4,5 j 
5-6 18 A C - 3 5 / 6 , 5 0 ,790+0 ,386 j 14,4+7,0j 
B c i cnoKHBani eieKTpHHHOi eHeprii HaHe eKTHBHi e n p a n K K T b npH 
HOMiHaibHifi Hanpy3i. n p o Te KOKHHH npoBigHHK Mae neBHHfi onip i npH 
npoxogKeHHi no HbOMy eieKTpuHHoro CTpyMy BHHHKaKTb BTpaTH Hanpyru i TOMy 
g o cnoKHBaniB nogaeTbca Hanpyra BigMiHHa nacTKOBO Big HOMiHaibHOi. 
Pi3HHna MiK gificHOK HanpyroK, mo nogaeTbca g o cnoKHBana i 
HOMiHaibHOK HanpyroK Ha3HBaeTbca BigxuieHHaM Hanpyru. 
M3M. flucm N° doKyM. nidnuc Mama 
EP 3.6.141.242 
ApK. 
T a K H M HHHOM, n p u BHKOHaHHi 3 a x o g i B m o g o c K o p o n e H H a B T p a T OCHOBHHMH 
3 a B g a H H a M H e p o 3 p a x y H O K B T p a T i C K i a g a H H a TOHHHX G a i a H c i B B n y H K T a x 
K H B i e H H a , a T a K O K M O K i H B i c T b B H K o p u c T a H H a g e a K H x 3 HHX g i a o g r o n a c H o r o 
n o K p a m e H H a aKOCTi e i e K T p o e H e p r i i . 
P O 3 p a x y H O K B T p a T nOBHHeH GyTH C T p y K T y p H H M , m o G H a HOrO OCHOBi M O K H a 
G y i o p o 3 p o G i a T H KOHKpeTHi 3 a x o g u g i a i x 3 M e H m e H H a . 
PO3paxyHOK BTpaT nOTyKHOCTi [2] B i iHiax BHKOHyeMO 3 KiHna, TaKOK 
B p a x o B y e M O B T p a T H x o i o c T o r o x o g y , n p u n b O M y H a n i g c T a H n i a x 3 g B O M a 
T p a H c o p M a T o p a M H B T p a T H x o i o c T o r o x o g y 3 G i i b m y K T b c a B g B w i , a o n i p OGMOTOK 
C K i a g a e n o i O B H H y o n o p y o g H o r o T p a H c o p M a T o p a . 
P o 3 p a x y H O K B T p a T n O T y K H O C T i B u i H i i n p o B o g H M O 3 a o p M y u o K : 
AS = ^ - Z (2 .16) 
U H O M 
g e : P - a K T H B H a n o T y K H i c T b H a g i i a H n i , M B A ; 
Q - p e a K T H B H a n o T y K H i c T b H a g i i a H n i , M B A p ; 
7 - o n i p g i i a H K H , OM. 
P o 3 p a x y H O K n a g i H H a H a n p y r u BHKOHyeMO i3 g K e p e i a K H B i e H H a , n p u n b O M y 
H a n p y r a y c n o K H B a n a H e n o B H H H a B i g p i 3 H a T H C b G i i b m H i K H a 5 % B i g H O M i H a i b H O i , 
y B i g n o B i g H O C T i 3 n p a B H i a M H [ 8 ] . 
B u K O H a H H a B H i n e 3 a 3 H a n e H O i HepiBHOCTi H e o G x i g H O 3 a G e 3 n e n H T H g i a 
T p a H c o p M a T o p i B y c i x n i g c T a H n i H c x e M H e i e K T p H H H O i M e p e K i . H a n i g c T a H n i i , g e 
3 a 3 H a n e H a H e p i B H i c T b H e B H K O H y e T b c a , i i BHKOHaHHa g o c a r a K T b m i a x o M 
3 G i i b m e H H a H O M e p y C T a H g a p T H o r o p e r y i K B a i b H o r o C T y n e H a P n H 
T p a H c o p M a T o p i B G i O K y . 
P o 3 p a x y H O K H a n p y r u n p o B o g H M O 3 a o p M y u o K : 
g e P - aKTHBHa noTyKHicTb Ha g i iaHni , M B A ; 
Q - peaKTHBHa noTyKHicTb Ha g i iaHni , M B A p ; 
R Ta X - aKTHBHHH Ta peaKTHBHHH onip, O M ; 
U i+1 - Hanpyra y By3i i , K B ; 
'-) + (' (2 .17) 
M3M. flucm N° doKyM. nidnuc Mama 
EP 3.6.141.242 
ApK. 
- Hanpyra y nonepegHboMy By3jii, KB . 
npoieHTHe BigxnneHHa Hanpyrn B KiHni Big HoMiHaibHoro 3HaneHHa 
po3paxoByeMo 3a ( o p M y i o K , %: 
d = 1 0 0 % - • 1 0 0 % (2 .18) 
^ u a A - 2 , nigcTaBHBiiiH BignoBigHi 3HaneHHa oTpnMaeMo: 
1 2 5 2 + 5 9 2 
ASA_2 = 
1 1 0 2 
• (2 ,1 + 1 1 j) = 127 + 6 5 j M B A ; 
110 
125 2 1 + 59 11V ^ i 2 5 2 1 5 9 11V 
110 + TT0" 
230 KB ; 
^ u a iHmnx po3paxyHoK BegeTbca aHauoriHHo. 
Pe3yibTaTH po3paxyHKy noTymrocTeii B KiHiii , nonancy, Ta BTpara 
noTy^HocTi B niHiax noKa3aHo y TaGjmnax 2.16 Ta 2.17. Pe3yjibTara po3paxyHKy 
Hanpyr y By3nax Mepe^i noKa3aHo y TaGmiiiax 2 .18 Ta 2.19. 
TaGjmna 2.16 - Pe3ynbTaTH po3paxyHKy noTymrocTeii cxeMH A 
^iuaHKa 
SKiHneBa, 
M B A * 
A S , 
M B A * 
SnonancoBa, 





A - 2 127+65j 0 ,85+4,7 j 128+67j 379 825 
2-1 4 9 + 1 1 j 0 ,16+0,57 j 50+9 ,8 j 133 605 
1-3 35+7 ,9 j 0 ,078+0 ,28 j 34 ,0+6 ,7 j 93 605 
3-4 3 5 + 5 6 j 0 ,19+0,69 j 3 5 + 2 4 j 91 605 
4 - A 9 3 + 2 4 j 0 ,61+2,7 j 9 4 + 2 5 j 254 710 
2-5 0 ,63+0 ,53 j 0 ,006+0 ,004 j 0 ,69+0 ,57 j 52 210 
2-6 0 ,75+0 ,58 j 0 ,0065+0 ,0042 j 0 ,82+0 ,62 j 59 210 
5-6 0 ,011+0 ,041 j 0 ,00002+0 ,00001 j 0 ,0011+0 ,0041 j 2,5 175 
1-1' 15+4,9j 0 ,026+0 ,55 j 15+5,6j 
2-2 ' 7 6 + 4 8 j 0 ,29+77 j 7 7 + 5 6 j 
3-3' 7 0 + 2 3 j 0,2 +5 ,2 j 7 0 + 2 9 j 
4-4 ' 58+19 j 0 ,14+3,5 j 58+24 j 
5-5' 0 ,63+0 ,51 j 0 ,006+0 ,028 j 0 ,64+0 ,57 j 
6-6' 0 ,73+0,47 j 0 ,008+0 ,032 j 0 ,74+0 ,54 j 
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Ta6jiHna 2.17 - Pe3yjibTaTH po3paxyHKy noTyKHocTeft cxeMH B 
^inaHKa 
SKiHneBa, 
M B A 
A S , 
M B A * 
SnonaTKoBa, 





B - 2 102+59j 0 ,77+3 ,3 j 103+61 j 314 710 
2-1 15+5,6j 0 ,11+0,12 j 15+4,9j 84 390 
3 -B 65+46 j 0 ,63+0 ,53 j 6 6 + 4 6 j 210 605 
2-3 9,58j 0 ,006+0 ,022 j 51 13 605 
4 - B 58+20 j 0 ,15+0 ,55 j 58 ,5+16 j 159 710 
2-5 0 ,63+0 ,53 j 0 ,006+0 ,004 j 0 ,69+0 ,57 j 52 2 1 0 
2-6 0 ,75+0 ,58 j 0 ,0065+0 ,0042 j 0 ,82+0 ,62 j 59 2 1 0 
5-6 0 ,011+0 ,041 j 0 ,00002+0 ,00001 j 0 ,0011+0 ,0041 j 2,5 175 
1-1' 15+4,9j 0 ,074+1 ,3 j 15+6,3 j 
2-2 ' 9 2 + 6 3 j 0 ,064+6,9 j 9 2 + 7 1 j 
3-3' 7 0 + 2 3 j 0,2 +5 ,2 j 7 0 + 2 9 j 
4-4 ' 58+19 j 0 ,14+3,5 j 58+24 j 
5-5' 0 ,63+0 ,51 j 0 ,006+0 ,028 j 0 ,64+0 ,57 j 
6-6' 0 ,73+0,47 j 0 ,008+0 ,032 j 0 ,74+0 ,54 j 
B 2 2 7 + 1 2 3 j 
Ta6jiHna 2.18 - Pe3yjibTaTH po3paxyHKy Hanpyr y By3Jiax MepeKi 
By3oji UHOM, K B U , K B CTyniHb PITH 
A 2 3 0 2 3 0 
1 2 2 0 224 
2 2 2 0 226 
3 2 2 0 2 2 5 
4 2 2 0 2 2 7 
5 10 9,5 
6 10 9,55 
1' 10 10,09 -6 
2' 10 10,36 -4 
3' 10 10 -7 
4' 10 10,01 -8 
5' 0,38 0 ,379 
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Ta6jiHna 2.19 - Pe3yjibTaTH po3paxyHKy Hanpyr y By3jiax MepeKi 
B y 3 o i UHOM, K B U , K B CTyniHb PITH 
B 2 3 0 2 3 0 
1 110 118 
2 2 2 0 226 
3 2 2 0 2 2 5 
4 2 2 0 2 2 9 
5 10 9,5 
6 10 9,6 
1' 10 10,38 -8 
2 ' 10 10,7 -4 
3' 10 10 -7 
4' 10 10,5 -4 
5' 0,38 0 ,380 
6' 0,38 0 ,382 
2.5 CKjiagaHHa cxeM 3aMiineHHa MepeKi 
n i g cxeMoK 3aMiineHHa ejieMeHTa eueKTpHHHoi MepeKi TpH(j)a3Horo 
3MiHHoro CTpyMy po3yMieTbca cyKynHicTb (a3HHx onopiB i npoBigHocTeft, mo 
go3Bouae gocHTb TOHHO MogejiKBaTH neft ejieMeHT npH po3paxyHKy ycTajieHHx 
peKHMiB eueKTpHHHHx MepeK, TO6TO npH BH3HaneHHi Hanpyr Ha nonaTKy i KiHni 
ejieMeHTa, mo npoTiKaKTb B ejieMeHTi CTpyMiB, a TaKoK BTpaT noTyKHocTeft B 
eieMeHTi. 
CxeMy 3aMimeHHa eneKTpHHHoi MepeKi CKjiagaKTb, o6'egHyKHH cxeMH 
3aMimeHHa oKpeMHx ejieMeHTiB MepeKi y BignoBigHocTi 3 nocjiigoBHicTK nHx 
eieMeHTiB y po3paxyHKoBift MepeKi. 
3 a po3paxoBaHHMH BHme napaMeTpaMH n o 6 y g o B a r o cxeMH 3aMimeHHa 
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2.6 Texmco-eKoHoMWHe nopiBHaHHa gBox cxeM eueKTpHHHoi Mepe^i 
3aBgaHHaM TexHiKo-eKoroMiHHoro nopiBHaHHa e Bn6ip HaircpaiHoro 3 gBox 
BapiaHTiB, ino po3raagaKTbca . KpnTepieM nboro e MiHiMyM npireegeHHx BHTpaT, ino 
BH3HanaKTbca 3a ( o p M y u o K [2]: 
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ge : P H - HopMaTHBHHH Koe inieHT e eKTHBHOCTi KaniTaibHux BKiageHb, mo 
npHHMaeTbca piBHHM 0,12 [2] ; 
K - KaniTaibHi BHTpaTH Ha cnopygKeHHa MepeKi; 
I - pinHi eKcniyaTaniHHi BHTpaTH. 
y KaniTaibHi BHTpaTH Ha cnopygKeHHa MepeKi BxogaTb BapTicTb i 
nigcTaHniH. CKiagy ocTaHHix BKUKnaeTbca BapTicTb TpaHc opMaTopiB, B P y i 
nocTiHHi BHTpaTH. n p u BHKOHaHHi poGoTH Bci BOHH BH3HanaKTbca 3a yKpynHeHHMH 
nOKa3HHKaMH BapTOCTi. 
BapTicTb BH3HanaeTbca ix goBKHHOK, HOMiHaibHOK HanpyroK, 
MaTepiaiOM i THnoM onop, pafioHOM no OKe ieg i i nepeTHHOM npoBogiB. BapTicTb 
TpaHc opMaTopiB 3aieKHTb Big ix aKOCTi, Tuny, nOTyKHOCTi i Hanpyru. 
B gaHifi poGoTi BapTicTb P y HanpyroK HHKne 110 K B He BpaxoByKTbca. 
A i a gaHOi poGoTH nigcTaHnii cnoKHBaniB ogHaKOBi g i a oGox cxeM, TOMy B 
eKOHOMWHOMy po3paxyHKy ix BapTicTb He BpaxoByeMO. 
Pe3yibTaTH po3paxyHKy KaniTaibHux Ta pinHHx eKcniyaTaniHHHx BHTpaT 
g i a cxeMH A Ta B noKa3aHO B TaGi. 2.20 Ta 2 . 2 1 . 
T a G i u n a 2.20 - KaniTaibHi Ta pinHi eKcniyaTaniHHi BHTpaTH J I E n cxeMH A 
Ai iaHKa MepeKi B c b o r o 
no 
MepeKi A - 2 2-1 1-3 4-3 A - 4 












AOBKHHa giiaHKH, KM 27 24 25 62 33 
BapTicTb 1 KM uiHii, 
THC.rpom.og. 
19,4 16,4 16,4 16,4 17,3 
B c b o r o KaniTaibHHx BHTpaT, 
THC.rpom.og. 




% 2,80 2,80 2,80 2,80 2,80 
THC.rpom. 
og. 
14,67 11,02 11,48 28 ,47 15,99 81 ,62 
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TpogoBKeHHa Ta6jiHni 2 .20 
TH6 jiiHii, r o g 3403 1712 1719 1719 3339 
BapTicTb 1KBT.rog BTpaneroi 
eHeprii, rpom.og./KBT.H 1,9 2,3 2,3 2,3 1,9 
BHTpaTH Ha BigTBopeHHa 
A W n , THC.rpom.og 
55 ,02 6,22 3,09 7,61 38,71 110,64 
CyMa BHTpaT, THC. rpom.og. 542 
Ta6jiHna 2.21 - KaniTajibHi Ta pinm eKcniyaTaniftHi BHTpaTH J I E T cxeMH B 
^inaHKa MepeKi B c b o r o 
no 
MepeKi B - 2 2-1 B - 3 2-3 B - 4 












^oBKHHa giiaHKH, KM. 27 24 40 21 33 
BapTicTb 1 KM. jiiHii, 
THC.rpom.og. 
17,3 15,80 16,4 16,40 27 ,8 
B c b o r o KaniTaibHHx BHTpaT, 
THC.rpom.og. 




% 2,80 2,80 2,80 2,80 2,80 
THC.rpom. 
og. 
13,08 10,62 18,37 9,64 25 ,69 77 ,39 
AP B jiiHii, M B T 0,769 0,115 0 ,6312 0,006 0 ,1536 1,6748 
T, rogHH 4 1 3 2 1695 1719 1719 4566 
BapTicTb BTpan eHeprii, 
rpom.og./KBT.H 1,8 
2,15 2 ,15 2 ,15 1,78 
BHTpaTH Ha A W n , 
THC.rpom.og 
57,20 4 ,19 23,33 0,22 12,48 97 ,42 
CyMa BHTpaT, THC. rpom.og. 506 
3 5 = 506 T H c. y. o R. 3 A > 3 B (542 > 506) 
HaftMeHmi npHBegeHi 3aTpaTH 6ygyTb gjia cxeMH B , ToMy Bu6upaeMo ii aK 
ocHoBHy i BHKoHyeMo po3paxyHoK MepeKi npu aBapiftHoMy Ta MiHiMaiibHoMy 
peKHMax po6oTH. 
M3M. flucm N° doKyM. nidnuc Mama 
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2.7 ABapifiHHH pe>KHM po6oTH eneKTpnHHoi MepeKci 
n p n aBapifiHoMy peKHMi po6oTH nepepBa B eneKTponocTanaHHi cnoKHBaHiB 
I KaTeropii MoKe 6yTH npnnycTHMa nume Ha Hac aBToMaTHHHoro BigHoBjeHHa 
KHBneHHa. n e p e p B a B ejeKTponocTanaHHi cnoKHBaniB II KaTeropii npn MoKe 6yTH 
npnnycTHMa Ha Hac, HeoGxigHHfi g j a BBiMKHeHHa pe3epBHoro KCHBjeHHa giaMH 
neproBoro nepcoHajy a6o BHi3Hoi onepaTHBHoi Gpnragn. ejecTpocnoKHBaHiB 
III KaTeropii nepepBa B ejecTponocTanaHHi, Heo6xigHa g j a peMoHTy a6o 3aMiHH 
nomcogKeHoro ejeMeHTy cucTeMH ejeKTponocTanaHHa, noBHHHa He nepeBHinyBaTH 
ogHiei go6u . 
y a B a p i f i H o M y p e K H M i y B i g n o B i g H o c T i 3 n p a B u j a M H [ 8 ] g o 3 B o j a e T b c a 
B i g x u j e H H a B i g H O M i H a n b H o i H a n p y r u ± 1 0 % . 
Po3paxyHoc BucoHyeMo aHajoriHHo nyHKTy 2.4. Pe3yjbTaTH po3paxyHKy 
noTyKHocTefi n ig Hac aBapifiHoro peKHMy noca3aHo y T a G j u i i 2 .22 . 
T a G j u n a 2 .22 - Pe3yjbTaTH po3paxyHKiB noTyKHocTefi n ig Hac aBapifiHoro 
peKHMy 
^ i j a H K a 
SciHiieBa, 
M B A 
A S , 
M B A * 
SnoHaTKoBa, 





B - 2 - - - - 710 
2-1 15+5,6j 0 ,11+0,12 j 15+4,9j 84 390 
3 -B 163+97j 3 ,58+12,9 j 167+108 j 521 605 
2-3 92+70 j 0 ,68+2,4 j 9 3 + 7 0 j 306 605 
4 - B 58+20 j 0 ,15+0 ,55 j 58 ,5+16 j 159 710 
2-5 0 ,63+0 ,53 j 0 ,006+0 ,004 j 0 ,69+0 ,57 j 52 2 1 0 
2-6 0 ,75+0 ,58 j 0 ,0065+0 ,0042 j 0 ,82+0 ,62 j 59 2 1 0 
5-6 0 ,011+0 ,041 j 0 ,00002+0 ,00001 j 0 ,0011+0 ,0041 j 2,5 175 
1-1' 15+4,9j 0 ,074+1 ,3 j 15+6,3 j 
2-2 ' 9 2 + 6 3 j 0 ,064+6,9 j 9 2 + 7 1 j 
3-3' 7 0 + 2 3 j 0,2 +5 ,2 j 7 0 + 2 9 j 
4-4 ' 58+19 j 0 ,14+3,5 j 58+24 j 
5-5' 0 ,63+0 ,51 j 0 ,006+0 ,028 j 0 ,64+0 ,57 j 
6-6' 0 ,73+0,47 j 0 ,008+0 ,032 j 0 ,74+0 ,54 j 
B 2 2 7 + 1 2 3 j 
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Pe3yibTaTH po3paxyHKy Hanpyr y By3 iax MepeKi n ig nac aBapiHHoro 
peKHMy noKa3aHO y TaGiuni 2.23. 
T a G i u n a 2.23 - Pe3yibTaTH po3paxyHKiB Hanpyr y By3 iax nig nac 
aBapiHHoro peKHMy 
By3Oi UHOM, K B U , K B CTyniHb PITH 
B 2 3 0 2 3 0 
1 110 112 
2 2 2 0 2 1 5 
3 2 2 0 2 1 9 
4 2 2 0 2 2 9 
5 10 9,19 
6 10 9,25 
1' 10 9,87 -8 
2' 10 10,08 -2 
3' 10 9,7 -7 
4' 10 10,5 -4 
5' 0,38 0 ,367 
6' 0,38 0 ,369 
TpaHc opMaTopH 3 P n H , BCTaHOBieHi Ha nigcTaHniax 1-4, go3BOiaKTb g i a 
KOKHoro xapaKTepHoro peKHMy BuGpaTH HafiGiibm npuHHaTHe p e r y i K B a i b H e 
BigraiyKeHHa. TpaHc opMaTopH Ha nigcTaHniax 5 i 6, aKi, aK npaBHio, He MaKTb 
npucTpoiB P n H , a i e BOHH 3HaxogHTbca Ha HeBeiHKifi BigcTaHi, mo 3MeHmye BTpaTH 
Hanpyru B iiHii , i npaKTHnHO He noTpeGye peryiKBaHHa. 





M3M. flucm N° doKyM. nidnuc Mama 
PucyHoK 2.3 - CxeMa 3aMimeHHa MepeKi npu aBapiftHoMy peKHMi po6oTH 
cxeMH B 
2.8 PeKHM MiHiMaibHoro HaBaHTaKeHHa eieKTpHHHoi MepeKi 
T p u MiHiMajibHoMy peKHMi, y BignoBigHocTi i3 3aBgaHHaM 3a Ta6n. 1.3 
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g e P m a x - noTyKHicTb MaKcHMajbHoro peKHMy; 
K-min - HacTKa Bcix HaBaHTaKceHb B HoMiHajbHoMy peKHMi Pmin no BigHomeHHio g o 
MaccHMajbHoro Pmax. 
Po3paxyHoc BHKoHyeMo aHajoriHHo nyHKTy 2.4. Pe3yjbTaTH po3paxyHKy 
noTyKHocTefi n ig Hac MiHiMajbHoro peKHMy noca3aHo y TaGjHni 2.24. 
TaGjHna 2.24 - Pe3yjbTaTH po3paxyHKiB noTyKHocTefi n ig Hac 
MiHiMajbHoro peKHMy 
^ i j a H K a SciHiieBa, M B A A S , M B A SnoHaTKoBa, M B A 
B - 2 57+29 j 0 ,23+0 ,98 j 5 7 + 2 8 j 
2-1 8 ,4+2,5j 0 ,033+0 ,035 j 8 ,5+1,8j 
3 -B 37+22 j 0 ,18+0,64j 3 7 + 2 0 j 
2-3 4,3j 0 ,004+0 ,005 j 2,9 
4 - B 33+8 ,7 j 0 ,046+0 ,17 j 32 ,7+4 ,8 j 
2-5 0 ,35+0 ,31 j 0 ,019+0 ,012 j 0 ,37+0,32 j 
2-6 0 ,42+0,36 j 0 ,002+0 ,001 j 0 ,44+0 ,35 j 
2-6 0 ,006+0 ,024 j 0 ,00008+0 ,00004 j 0 ,006+0 ,024 j 
1-1' 8 ,4+2,8j 0 ,024+0 ,41 j 8 ,5+3,3j 
2-2 ' 51+32 j 0 ,016+2,0 j 5 1 + 3 5 j 
3-3' 3 9 + 1 3 j 0 ,063+1,6 j 39 ,4+15 ,5 j 
4-4' 32 ,5+10 ,7 j 0 ,043+1 ,1 j 32 ,7+12 ,8 j 
5-5' 0 ,35+0 ,28 j 0 ,002+0 ,009 j 0 ,36+0 ,33 j 
6-6' 0 ,40+0,26 j 0 ,003+0 ,010 j 0 ,41+0 ,31 j 
B 123+53 j 
Pe3yjbTaTH po3paxyHKy Hanpyr y B y 3 j a x MepeKi n ig Hac MiHiMajbHoro 
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TaGuHna 2 .25 - Pe3yibTaTH po3paxyHKy Hanpyr y By3iax npu 
MiHiMaibHOMy peKHMi 
By3Oi UHOM, K B U , K B CTyniHb P I H 
A 2 3 0 2 3 0 
1 110 119 
2 2 2 0 2 2 7 
3 2 2 0 226 
4 2 2 0 2 2 7 
5 10 9,95 
6 10 9,96 
1' 10 10,20 -5 
2 ' 10 10,20 -6 
3' 10 10,04 -7 
4' 10 10,24 -6 
5' 0,38 0 ,395 
6' 0,38 0,394 
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3.1 P03paxyHOK CTpyMiB KOpOTKOrO 3aMHKaHHa 
3HaneHHa CTpyMiB KOpOTKOrO 3aMHKaHHa HeO6xigm gjia npaBHjibHOrO 
Bn6Opy ycTaTKyBaHHa Ha BHCOKifi i HrobKiii CTOpOHax TpaHCcJDOpMaropa. 
nigCTaHHil KHBjiaTbCa 3a gBOMa TynHKOBHMH jiiHiaMn: CxeMa 3aMiineHHa 
gjia pO3paxyHKy CTpyMiB KOpOTKOrO 3aMHKaHHa HaBegeHa Ha pnCyHKy 3. 
PO3paxyHOK CTpyMiB KOpOTKOrO 3aMHKaHHa BHKOHaGMO B iMeHOBaHHx 
OgHHHHax [10] . 
PO3paxyeMO CTpyMH KOpOTKOrO 3aMHKaHHa gjia n C N ° 1 . 
nOTy^HiCTb KOpOTKOrO 3aMHKaHHa Ha mHHax 110 K B HeHTpa >KHBjieHHa 
CKiagae S C = 2 5 0 0 M B A 
PnCyHOK 3 - CxeMa 3aMiineHHa MepeKi gjia pO3paxyHKy CTpyMiB KOpOTKOrO 
3aMHKaHHa 
Onip CHCTeMH gOpiBHioe 
U2 1 1 0 2 
SC 2500 
4 ,84 ( O M ) . 
Onip (3 Ta6ji. 2 .15) : 
Xn = 5,4 O M . 
O n i p TpaHCcjDOpMaropa (3 T a 6 j i . 2 . 1 1 ) : 
O n i p T p a H c o p M a T o p a XT1 = 139 O M ; 
Onip TpaHc opMaTopiB XT 
= XIL = 139 
2 2 
69 ,5 O M . 
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nepioguHHa CKjiagoBa C K 3 y ToHni K 1 : 
IK1 = r = r = 6 ,2 ( K A ) ; 
K 1 V3 •(Xc + Xj) V3 • (4 ,84 + 5 ,4 ) ' V h 
Ta caMa y Tonni K 2 npuBegeHa g o Hanpyru BHHJOI CTOPOHH: 
IB = = 1 1 0 = o 796 ( K A ) 
K 2 V3 •( Xc + Xn + XT ) V3 • (4 ,84 + 5,4 + 6 9 , 5 ) ' V 
PeaibHHH C K 3 y T O W K 2 : 
j = J* • i i ° = 0 ,796 • — = 8,76 ( K A ) . 
YgapHHH CTpyM: 
y T O W K1, 7 , = V 2 • 1,608• 1 = V 2 • 1,608• 6 ,2 = 14,1 ( K A ) ; 
y T O W K 2 , 7 ^ = 7 2 • 1,82 • 2 = 7 2 • 1,61 • 8,76 = 19 ,95 ( K A ) . 
npunycTHMo, mo aMnjiiTyga E / I C i nepioguHHa CKiagoBa T K 3 He3MiHHi 3a 
nacoM, ToMy nepe3 Hac, ^KHH gopiBHioe Hacy BigKiiiOHeHHa. 
AnepioguHHa c c i a g o B a C K 3 g o MoMeHTy po36i>KHocTi KoHTacTiB BHMUKana: 
i = -s/2 • / • e T a 
la » 2 1Kn e 
g e T a - nocTifiHa Hacy 3aracaHHii anepioguHHoi cKiiagoBoi giia Kj ;Ta=0,02 c., 
t=0,06 c., gi ia K2 - Ta=0,05 c., t=0,1 c. 
_ 0,06 
giia K i ia = 2 • 6 ,2 • = 0 ,44 ( K A ) ; 
0,1 
giia K 2 ia = V 2 • 8,76 • e~°^ = 1,68 ( K A ) . 
iHTerpaji /XKcoyua 
giia K 1 B K 1 = J2K1(t + Ta) = 6 , 2 2 - ( 0 ,06 + 0 ,02 ) = 3 ,08 ( K A 2 C ) 
giia K 2 BK2 = J2K2(t + Ta) = 8 ,76 2 • (0,1 + 0 ,05) = 11,5 ( K A 2 C ) 
AHanoriHHo po3paxoByeMo 3HaHeHHa cTpyMiB K 3 g i a m m u x n C . 
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3HaneHHa CTpyMiB KOpOTKOrO 3aMHKaHHa 
y nOHaTKOBHH 
MOMeHT nacy, K A 
ygapHHH Iy, K A 
anepiOguHHa 
CKjiagOBa, ia K A 
iHTerpaj 





6,21 14,12 0,44 3,08 
IHHHH 
H H 




5,08 11,54 0,37 2,17 
IHHHH 
H H 




2,14 4,88 0,36 2,04 
IHHHH 
H H 




2 ,12 4 ,82 0,34 1,84 
IHHHH 
H H 
28,5 64,9 6,96 198,28 
3.2 PO3paxyHOK peuefiHoro 3axucTy 
3.2.1 BuCOKOBOjbTHi eneKTpuHHi anapaTH BuGupaiOTbca 3a yMOBOK) 
TpHBauoro peKHMy PO6OTH i nepeBipaiOTbca 3a yMOBaMH KOPOTKHX 3aMHKaHb. n p u 
HbOMy g u a anapaTiB BHKOHyeTbCa: 
1) Bu6ip 3a Hanpyroio; 
2 ) Bu6ip 3a HarpiBaHHaM npu TpuBanux CTpyMax; 
3 ) nepeBipKa Ha eneKTpoguHaMinHy CTifiKiCTb; 
4 ) nepeBipKa Ha TepMinHy CTifiKiCTb; 
5) Bu6ip 3 BHKOHaHHa (gna 3OBHimHbol a6o BHyTpimHbol ycTaHOBKH). 
B u 6 o p y niguaraiOTb: 
- BHMHKani Ha 6oHi BHinoi Hanpyru; 
- BHMHKani Ha 6oHi 10 K B ; 
- po3'egHyBani BHinoi Hanpyru; 
- TpaHc opMaTopH CTpyMy i Hanpyru 220 K B i 10 K B ; 
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- oiiiHHOBKa ' > npucTpoiB 220 K B i 10 K B . 
Bn6opy anapaTiB i CTpyMOBegynnx nacTHH Heo6xig ro BH3HaHHTH 
CTpyMH HopManbHoro i nicnaaBapifiHoro pe>KHMiB. BroHaneHHa CTpyMiB 
BHKoHyeTbca 3a (J)opMyjiaMH: 
MaKCHManbHHH CTpyM Ha CTopoHi BHCOKOI Hanpyru: 
1,4 • SmM 1,4 • 10000 jBH _ 
m a x 
73,5 ( A ) 
CTpyM y Kojii BHMHKaniB Ha 6oni 10 K B : 
1,4 • S H O m j HH _ 1 , 4 r 1 0 0 0 0 _ 3 6 7 , 4 ( A ) 
CTpyMH gna iHimix n C po3paxoByK>Tbca aHanorinHo. Pe3yjibTara noKa3aHi B 
TaGnuni 3.2. 
Ta6nuna 3.2 - MaKCHManbHi CTpyMH BHMHKaniB Ha BHcoKiii Ta HH3bKifi 
CTopoHi TpaHC(opMaTopa. 
m n c 
MaKCHManbHHH CTpyM Ha CTopoHi 
BHCOKOI HanpyrH, A 
CTpyM y Koni BHMHKaniB Ha 
6oni 10 K B , A 
1 73,5 367,4 
2 459,3 4592 ,6 
3 231 ,5 2314 ,6 
4 231 ,5 2314 ,6 
3.2.2 3axucT TpaHc(opMaropiB 
PenefiHHH 3axucT Ha TpaHc(opMaTopu 3rigHo [11] nepeg6anaeMo TaKi 
3axHCTH: 
1) gH(epeHnianbHHii CTpyMoBHH 3axucT TpaHc(opMaropa; 
,H,H(epeHniHHi CTpyMoBi 3axucTH - ne 3axucTH 3 aGcomoTHoio 
ceneKTHBHicT^ (pearyiOTb Ha noiiiKog:>KeHHa TinbKH Tiei' niHii' eneKTponepegani, gna 
3axucTy aKoi BOHH npromneHi) , npuHnun p o 6 o r a aKHx 6a3yeTbca Ha nopiBHaHHi 
CTpyMiB nonaTKy Ta KiHna niHii', aKa 3axHinaeTbca. B po6oTi BHKopucTOByeMo 
npucTpifi ^ 3 -201 . 
2 ) ra3oBHH 3axucT, ra3oBHH 3axucT npucTpoio P n H ; 
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K o n a 3axucTy BHKOHyeMO BignoBigHO g o [11] , 3 ypaxyBaHHaM HaaBHOCTi: 
- ogHoro ra3OBoro peue ( P r ^ 3 - 6 6 ) Ha KOKHOMy TpaHc opMaTopi, mo pearye 
Ha nomKogKeHHa B TpaHc opMaTopi, 3 gBOMa KOHTaKTaMH gioHHMH BignoBigHO Ha 
BigKjHOHeHHa i Ha curHan; 
- ogHoro ra3OBoro peue Ha KOKHOMy TpaHc opMaTopi , mo pearye Ha 
nomKogKeHHa TpaHc opMaTopa, aKux BHKopucTOByeTbca KOHTaKT, aKHH g ie Ha 
BigKmoHeHHa. 
- ogHoro ra3OBoro peue Ha KOKHOMy TpaHc opMaTopi, mo pearye Ha 
nomKogKeHHa B KOHTaKTHOMy o6ca3i P n H TpaHc opMaTopa. 
3 ) cnpaMOBaHHH 3axucT 3BopoTHifi nocrnigoBHOCTi Big HecuMeTpuHHux K 3 i 
MaKCHMarnbHHH CTpyMOBHH 3axucT 3 nycKOM Hanpyru Big TpH a3Horo K 3 ; 
CnpaMOBaHHH 3axucT 3BopoTHoi nocmgoBHOCTi Big HecuMeTpuHHux K 3 i 
MaKCHMarnbHHH CTpyMOBHH 3axucT 3 nycKOM Hanpyru Big TpH a3Horo K 3 ; 
CTpyMOBHH 3axucT 3BopoTHifi nocmgoBHOCTi nepeg6anaeMO grna 
pe3epByBaHHa BigKjHOHeHHa HecuMeTpuHHux 3OBHimHix K 3 Ha CTopoHax BHinoi i 
cepegHboi Hanpyru, a TaKOK grna pe3epByBaHHa OCHOBHHX 3axucTiB 
TpaHc opMaTopiB (gH epeHHiambHHx i ra3OBux). 
BuKOHyoHH po6oTy 6aKarnaBpa 6yrno B u 6 p a r o 3axucT, mo BCTaHOBjnoeTbca 
Ha BHCOKifi CTopoHi i KHBHTbca Big TpaHc opMaTopiB CTpyMy; 3axucT BHKOHyeMO 
npucTpoeM P C 8 3 - A 2 M . 
4 ) gBOCTyneHeBHH gucTaHHifiHufi 3axucT Big 6ararc^a3HHx K 3 ; 
M e p e K i 1 1 0 - 2 2 0 K B npaHOOTb i3 e eKTHBH0-3a3eMmeHHMH HefiTparnaMH. 
ToMy 3axucT BHKOHyoTb aK Big 6araTo a3HHx, TaK i Big ogHo a3HHx K.3.: 
6araTOCTyneHeBi gucTaHHifiHi 3axucTH 3 pi3HHMH xapaKTepucTHKaMH opraHiB onopy 
H cnpaMOBaHux CTpyMOBux 3axucTiB HyrnbOBoi nocrnigoBHOCTi. ^arneKe 
pe3epByBaHHa 3gincHoeTbca gpyruM i HacTynHHM CTyneHaMH HHX 3axucTiB, a 
GuHKHe - ycTaHOBjeHHaM gBox KOMnrneKTiB 3axucTiB, npuHOMy gpyrun Mae 
cnpomeHe BHKOHaHHa 3 MeHmuM HHCJOM CTyneHiB, HanpuKjag, 3 nepmoi H gpyroi . 
H a nigcTaHHiax nepeg6anaoTb npucTpoi pe3epByBaHHa npu BigMOBi BHMHKaniB 
( Y P O B ) . 
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5 ) M a K c H M a u b H H H c T p y M o B u f i 3 a x u c T 3 K o M 6 i r o B a H H M n y c c o M H a n p y r u B i g 
6 a r a T o a 3 H H x K 3 H a c T o p o H i HHKHOI H a n p y r u ; 
M a K c H M a u b H H H c T p y M o B u f i 3 a x u c T ( M C 3 ) B i g H o c a T b g o c T p y M o B u x 
3 a x u c T i B , m o p e a r y o T b H a B e i H H H H y c T p y M y B e i e M e H T i , m o 3 a x u m a e T b c a , i 
n p u B o g u T b c a y g i i o , a c i n o c T p y M n e p e B H i i n i T b g e a c e 3 a 3 g a i e r i g b y c T a r o B i e H e 
3HaHeHHa . 3 p o c T a H H a c T p y M y B n o p i B H a H H i 3 fioro 3HaHeHHaM y H o p M a i b H o M y 
peKHMi po6oTH cucTeMH eieKTponocTaHaHHa - xapaKTepHa o3Haca KOPOTKHX 
3aMHKaHb. ^ i a 3a6e3neHeHHa poGoTH gaHoro 3axucTy noTpi6He BHKopucTaHHa p e i e 
MaccHMaibHoro cTpyMy PT-80 . 
6 ) c n p a M o B a H H H 3 a x u c T H y i b o B o i n o c i i g o B H o c T i B i g 3 a M H K a H b H a 3eMUK> H a 
c T o p o H i B u m o i ; 
^ i a p e 3 e p B y B a H H a B i g K i K H e H H a 3 o B H i m H i x K 3 H a 3 e M i K n e p e g 6 a H a e T b c a 
g B i c T p y M o B i 3 a x u c T y H y i b o B o i n o c m g o B H o c r i : 
- 3axucT Big 3aMHKaHb Ha 3eMiK Ha cTopoHi 2 2 0 , 110 K B , mo KHBUTbca Big 
TpaHc opMaTopiB cTpyMy, BGygoBaHux y BTyiKH 220 , 110 K B TpaHc opMaTopa; 
- 3axucT Big 3aMHKaHb Ha 3eMiK Ha cTopoHi 10 K B , mo KHBHTbca Big 
TpaHc opMaTopiB cTpyMy, BGygoBaHux y BTyiKH 10 K B TpaHc opMaTopa. 
O G u g B a 3 a x u c T H B H K o H y o T b c n p a M o B a H H M H i T p u c T y n e H e B H H g i a 
3 a 6 e 3 n e H e H H a y 3 r o g K e H H a 3 HHMH H o T u p u c T y n i H H a c T u x 3 a x u c T i B c y M i K H o i 
H a n p y r u . 
7 ) M a K c u M a i b H U H c T p y M o B u f i 3 a x u c T B i g n e p e B a H T a K e H H a . 
3 a x u c T B H K o H y e T b c a 3 B H K o p u c T a H H a M c T p y M y o g H i e i a 3 H , m o g i e H a 
c u r H a i 3 BHTPHMKOK H a c y . M T 3 B c T a H o B i o e T b c a 3 i c T o p i H BHIHOI i HHKHOI 
H a n p y r u i 3 G o c y B H B o g i B OGMOTKH T p a H c o p M a T o p a g o Hef tTpam. P e i e c T p y M y P T -
80 3 Gocy BHBogiB OGMOTKH g o HeftTpam Heo6xigHo g i a cHrHam3anii 
n e p e B a H T a K e H H a 3 a r a u b H O i OGMOTKH T p a H c o p M a T o p a 3 g i e o H a B i g n o B i g H H f i 
BHMHKaH. y B u x i g H u x c o i a x KOKHOI 3 3 a x u c T i B n e p e g 6 a H e H o B K a 3 i B H i p e i e g i a 
c H r H a i m a n i i g i i n u x 3 a x u c T i B . ^ i a B c i x 3 a x u c T i B , B u c o H a H u x 3 g B o M a B H T p u M c a M H 
H a c y , n e p e g 6 a H e H o g i o H a B u x i g H n p o M i K H i p e i e 3 a x u c T y T p a H c o p M a T o p a 3 
G i u b i m o K BHTPHMKOK H a c y H e p e 3 3 a r a i b H e BKa3iBHHfi p e i e . 
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3.3 B u 6 i p BHcoKoBonbTHux anapaTiB P n eneKTpuHHux MepeK 
3.3.1 B u 6 i p BHMHKana Ha 6oni BHCOKOI Hanpyru 220 K B 
BucoKoBonbTHi BHMHKani cnyKaTb gna BKmoneHHa i BigicniOHeHHa 
eneKTpuHHux MepeK Hanpyroio BHine 1 K B nig HaBaHTaKeHHaM i aBTOMaraHHoro 
ixHboro BigKnraneHHa npu aBapifiHux peKHMax. n p u nboMy cepegoBHineM raciHHa 
gy ru MoKe 6yTH pi3HHM: noBiTpa, Macno, enera3 a6o BaKyyM. 
H a cborogHimHifi geHb BHMHKani, n o BHKopucTOByiOTb enera3 B aKocTi 
gyroracunbHoro cepegoBHina, aK 6inbm e(eKTHBHoro B nopiBHaHHi 3i CTHCHeHHM 
noBiTpaM i MacnoM, e HaftGinbin mupoKo nomupeHHMH BHMHKanaMu 3MiHHoro 
CTpyMy BHCOKOI i HagBucoKoi Hanpyru. OcHoBHi nepeBaru enera3oBoro o6nagHaHHa 
BH3Hana^Tbca yHiKanbHHMH (i3HKo-xiMWHHMH BnacTHBocTaMH enera3y. OcHoBHi 
nepeBaru enera3oBHx BHMHKaniB HacTynHi: BOHH gocuTb KoMnaKTHi; ix 
3acTocyBaHHa MOKIHBO B mupoKoMy giana3oHi HoMiHanbHux Hanpyr; BOHH 
noKeKo6e3nenHi i gocuTb 6e3nenHi B o6cnyroByBaHHi, ocKinbKH BBaKaeTbca, n o 
HHCTHH enera3 ne iHepTHe ra3oBe cepegoBHine. 
B u 6 i p BHMHKaniB HaBegeHHH y TaGnuni 3.3. KaTanoKHi napaMeTpu 
BHMHKaniB y3aTi 3 [5] . 
Ta6nuna 3.3 - B u 6 i p BHMHKaniB Ha 6oni BHCOKOI Hanpyru 
^ ^ ^ ^ mm n C 
1 2 3 4 
UC — UH 1 1 0 K B < 1 1 0 K B 2 2 0 K B < 2 2 0 K B 2 2 0 K B < 2 2 0 K B 2 2 0 K B < 2 2 0 K B 
1pac — 1HOM 7 3 , 5 A < 1 2 0 0 A 4 5 9 , 3 A < 2 0 0 0 A 2 3 1 , 5 A < 2 0 0 0 A 2 3 1 , 5 A < 2 0 0 0 A 
1 — 1 npCKB 6 , 2 1 K A < 4 0 K A 5 , 0 8 K A < 4 0 K A 2 , 1 4 K A < 4 0 K A 2 , 1 2 K A < 4 0 K A 
jyd — JCKB 1 4 , 1 2 K A < 4 0 K A 1 1 , 5 4 K A < 4 0 K A 4 , 8 8 K A < 4 0 K A 4 , 8 2 K A < 4 0 K A 
jnx — JOmxHoM 6 , 2 1 K A < 4 0 K A 5 , 0 8 K A < 4 0 K A 2 , 1 4 K A < 4 0 K A 2 , 1 2 K A < 4 0 K A 
I — I 
ax a H O M 
0,44 K A < 
9 , 2 K A 
0,37 K A < 
8 ,5 K A 
0,36 K A < 
8 ,5 K A 
0,34 K A < 
8 ,5 K A 
BK — I2Ttr 
3,08 KAc < 
1 7 2 8 KAA c 
2,17 KA2c < 
4 8 0 0 KA2c 
2,04 KA2c < 
4 8 0 0 KA2c 
1,84 KA2c < 
4 8 0 0 KA2c 
BuMHKan Tuny 1 0 0 S F M T 4 0 E 2 0 0 S F M T 4 0 E 2 0 0 S F M T 4 0 E 2 0 0 S F M T 4 0 E 
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3.3.2 B u 6 i p BHMHKana y Korni TpaHc opMaTopa Ha 6oHi 10 K B 
B gaHHH Hac BaKyyMHi BHMHKaH B BHCOKOBOjbTHux erneKTpHHHHx MepeKax 
g o 35 K B BHKopucTOByoTbca HacTime MacrnaHux. ToMy y Korni TpaHc opMaTopa Ha 
6oHi 10 K B o6upaeMO caMe BaKyyMHi BHMHKaHi. 
B u 6 i p BHMHKaHiB Ha 6oHi 10 K B HaBegeHHH y TaGuHHi 3.4. KaTarnoKHi 
napaMeTpu BHMHKaHiB y3aTi 3 [5] . 
TaGuHHa 3.4 - B u 6 i p BHMHKaHiB 
YMOBa - - ^ 
Bu6opy ^ – – ^ 
1 2 3 4 
UC — UH 10 K B < 10 K B 10 K B < 12 K B 10 K B < 12 K B 10 K B < 12 K B 
1FpacH — 1HOM 367 A < 1000 A 4593 < 5000 A 2315 A < 3150 A 2315 A < 3150 A 
1 1 npCKB 8,2 K A < 20 K A 14,2 K A < 40 K A 28,8 K A < 40 K A 28,8 K A < 40 K A 
Iyd — ICKB 18,8 K A < 20 K A 32,4 K A < 100 K A 65,5 K A < 100 K A 64,9 K A < 100 K A 
1nx — lOmxHoM 8,2 K A < 20 K A 14,2 K A < 40 K A 28,8 K A < 40 K A 28,8 K A < 40 K A 
I — I 
ax a H O M 
1,68 K A < 
4,6 K A 
1,7 K A < 
8,5 K A 
7,08 K A < 
8,5 K A 
6,96 K A < 
8,5 K A 
BK — I2Ttr 
11,5 KA2c < 
1200 KA2c 
11,8 KA2c < 
5000 KA c 
205 ,2 KA2c < 
1985 KA2c 
198,28 KA2c < 
1985 KA2c 
BHMHKaH Tuny 
B B - M - 1 0 -







3.3.3 B u 6 i p po3'egHyBaHiB BHinoi Hanpyru 
Po3'egHyBaHi - He KOMyTaHifiHi anapaTH, aKi nproHaHem grna BKjnoHeHHa i 
BigKrnoHeHHa erneKTpuHHHx Kirn H a n p y r o o BHine 1 K B 6e3 CTpyMy i 3a6e3neHeHHa 
6e3neKH npu npoBegeHHi po6iT mrnaxoM yTBopeHHa BuguMoro po3puBy HHX Kirn npu 
ix BigKjoHeHHi. 
Po3'egHyBaH He Mae gyroracHHx npucTpoiB , TOMy HHM He MOKHa 
BigKjnoHara CTpyMH HaBaHTaKeHHa i THM 6irnbme CTpyMH K.3. i lKino Big6ygeTbca 
noMHjKOBe BigKrnoHeHHa HHX CTpyMiB, MOKe BHHHKHyTH CTifiKa g y r a , a noTiM 
MiK a3He nepeKpuTTa ( K . 3 . ) , nomKogKeHHa anapaTypu i MOKjniBi HemacHi BunagKH 
3 nepcoHarnoM. 
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B cxeMax, g e npnegHaHHa giuaHKH 3giiicHKeTbca Hepe3 BHcoKOBOjiKrai 
BHMHKani , nocjiigoBHO 3 HHMH BKjiKHaKTbca po3'egHyBani. B iibOMy BHnagKy BiH 
cuyKHTb gjia yTBopeHHa BHgHMOrO po3pHBy MDK pO3nOgijibHHM npncTpOGM. 
PO3'egHyBaHi cepii' P r ( P r H , P r H n , P r n ) HanpyrOK Big 110 gO 220 K B 
BOIOgiKTb HacTynHHMH ygOcKOHaieHHaMH: 
- KOHTaKTHa cncTeMa MigHa, ajie noBepxHa li nOKpHTa OJIOBOM, B TOH K e Hac 
Micue KOHTaKTy HOKiB 3 ry6KaMH po3'egHyBana noKpHTe cpi6uoM; 
- MeTaieBa nacTHHa, TO6TO paMa po3'egHyBana 3axnmeHa Big Kopo3ii, 3a 
gonoMoroK ouuHKOByBaHHa MeTaiy; 
- y KOiOHOK i3OiHTopiB nigBHmeHHii piBeHb cTifiKocTi g o BiTpOBHx 
HaBaHTaKceHb i cTaraeHHK npnegHaHirx gpoTiB; 
- po3'egHyBan 36epirae HagifiHicTb po6oTH npn TOBiipiHi oKejiegi 20 MM; 
- po3'egHyBan, npoTaroM Bcboro TepMiHy eKcnjiyaTaiiii, ^KHH cKjiagae He 
MeHme 30 poKiB, He BHMarae TexHiHHoro oGcuyroByBaHHa i, aK HacjiigoK, 
Heo6xigHicTb npoBogirra 3MamyBaHHa Bai iB , mapHipiB Tar i nacTHH, mo 
o6epTaKTbca, Bignagae. 
y Ta6iHui 3.5 HaBegeHHH Bn6ip po3'egHyBaniB Ha 6oiii 2 2 0 K B , po3'egHyBani 
Heo6xigHi 3 ogHHM i gBOMa KOMnjieKTaMH HOKiB, mo 3a3eMjiKKTb [6]. 
Ta6jiHiia 3.5 - B n 6 i p po3'egHyBaniB 
^ ^ ^ ^ m n c 
1 2 3 4 
UC < UH 110 K B < 110 K B 220 K B < 220 K B 220 K B < 220 K B 220 K B < 220 K B 
I < I 
pact HOM 
73,5 A < 1000 A 459,3 A < 1000 A 231,5 A < 1000 A 231,5 A < 1000 A 
iyd < InpC^B 14,12 K A < 80 K A 11,54 K A < 80 K A 4,88 K A < 80 K A 4,82 K A < 80 K A 
BK < I2T*r 
3,08 KA2c < 
1800 KA c 
2,17 KA2c < 
1800 KA2 c 
2,04 KA2c < 
1800 KA2c 
1,84 KA2c < 
1800 KA2 c 
Po3'egHyBaH THny 
PrH-110/ 
1 0 0 0 y x ^ 1 
Pr -220 / 
1 0 0 0 y x ^ 1 
Pr -220 / 
1 0 0 0 y x j n 
Pr -220/ 
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3.4 B u 6 i p OIHHHOBKH po3nogijiBHHx npHCTpoiB 
B P y 110 i 220 K B 3acTOCOBy^Tb raynKi IHHHH, a K BHKOHyiKTBCa 
CTajieajnKMnrieBHMH npoBogaMH MapKH A C . B u 6 i p npoBogHBCa 3a [7]. 
1) BnGnpaiOTBCii ni IHHHH 3a eKOHOMWHOK) inmtHiCTio CTpyMy. 
I, 
min 
g e eKOHOMinHa ininBHiCTB CTpyMy 
(3.1) 
A 
A / M M ; Je 1 , 1 - gj ja Hei3OJIBOBaHHX 
• naC BHKopnCTaHHa HanGijiBmoro ajiKMiHieBHx npoBogiB (npu T " 6 = 4 8 8 0 H 
HaBaHTa^eHHa) 
,H,jia niHii', ino KKHBHTB n C N ° 1 : 
q m i n = — = 66 ,8 M M . 
MoKceMO o6paTH npoBig A C 7 0 / 1 1 , HanGjiroKHun g o po3paxoBaHoro. 
Bn6paHHH nepepi3 nepeBipaeTBCa 3a gonyCTHMHM CTpyMOM 
I = 73 ,5 A < Id = 265 A . 
m a x ' — don 
OGpaHHH nepepi3 H H H nepeBipaeTBCa Ha TepMinHy CTiirciCTB npn K 3 : 
q m i n < q po3pax 
66,8 MM 2 < 70 MM 2 
yMOBa BHKOHyeTBCa. 
,H,jia iHmnx P y o6paHi IHHHH, BKa3aHi B TaGjiuni 3.6. 
Ta6j inna 3.6 - IIIHHH P y 110 i 220 K B 
w° n c 1 2 3 4 
m a x don 73,5 A < 265 A 
459,3 A < 
710 A 
231 ,5 A < 
605 A 
231 ,5 A < 
605 A 
^ m i n < qpo3pax 
66,8 MM < 
70 MM 
418 MM 2 < 
300 MM 2 
2 1 0 MM 2 < 
240 MM 2 
2 1 0 MM 2 < 
240 MM 2 
n p o B i g MapKH A C 70/11 A C 3 0 0 / 3 9 1 A C 240 /32 A C 240 /32 
npuMiTKa o6paHO npoBig MeHmoro nepepi3y, TaK aK KCHBHjiBHy n C 
npoKjiagaiKTB n,HM npoBogoM, yMOBa 3a gonyCTHMHM CTpyMOM BHKOHyeTBCa. 




2 ) B P y 10 K B 3acTOCOByK>Tb KopcTKi mHHH [8] , ax i nepeBipaKTbca no 
HarpiBy, inoG TeMnepaTypa npoBigHHKa He nepeBHinyBaua npnnycTHMoro 3HaneHHa 
HeoGxigHo, inoG BHKoHyBajiaca HepiBHicTb: 
1 pa6.H5 < 1 don 
OGupaeMo MigH mHHH, ToMy ino BOHH MaKTb p a g nepeBar: 
- He cxHnbHa g o Kopo3ii' B Micnax KoHTaKTiB, ino xapaKTepHo gjia 
ainoMiHno; 
- 3 jiencicTK MoHTyeTbca, nuacTHHHa i He jiaMaeTbca; 
- Mae nigBHineHy ejieKTponpoBigHicTb; 
- BHTpuMye goBrocTpoxoBy eKcnjiyaTaniK; 
- aganTyeTbca 6e3 nomxogKeHb g o Gygb-axoro TeMnepaTypHoro peKHMy. 
Po3Mipu oGpaHHx mHH, Ta yMoBH BHGopy 3BegeHi B TaGjiHni 3.7. 
TaGjiHna 3.7 - BHGip mHH P y 10 K B 
^ ^ ^ ^ m n c 
yMoBa BHGopy--^^^ 1 2 3 4 
UC < UH 1 0 K B < 1 0 K B 1 0 K B < 1 2 K B 1 0 K B < 1 2 K B 1 0 K B < 1 2 K B 
I < I 
pact HOM 
3 6 7 A < 4 7 5 A 4 5 9 3 < 5 3 8 5 A 2 3 1 5 A < 2 4 0 0 A 2 3 1 5 A < 2 4 0 0 A 
Po3Mip mHHH 3 0 x 4 ( 1 ) 100x10(3) 120x8(1) 120x8(1) 
npHMiTKa - B gyKKax BKa3aHo KijibKicTb cMyr Ha (|)a3y. 
3.5 BHGip eieKTpoBHMipKBaibHHx TpaHc(opMaTopiB cTpyMy i HanpyrH 
BHMipKBaibHi TpaHc(opMaTopH cTpyMy n p r o m n e m gjia 3MeHmeHHa 
nepBHHHHx cTpyMiB g o 3HaneHb, HanGijibin 3pyHHHx gjia nigKUKneHHa 
BHMipKBaibHHx npHjiagiB, pejie 3axHcTy, npHcTpoiB aBToMaTHKH. 
y jiaHnK3i cHjioBoro TpaHc(opMaTopa 3 Goxy HHKHOI HanpyrH 
BCTaHoBJIKeTbca aMnepMeTp, BojIbTMeTp, BapMeTp, JliHHJIbHHKH aKTHBHoi i 
peaKTHBHoi' eHeprii, Ha nnniax 110 K B - BoiibTMeTp i3 nepeMHKaneM gjia BHMipy 
ApK. 
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Tpbox MDK(j)a3HHx Hanpyr, Ha ceKniiiHOMy BHMHKani 10 K B - aMnepMeTp, Ha jinriax, 
mo BigxogaTb, 10 K B - aMnepMeTp, jiiHHjibHHKH aKTHBHoi i peaKTHBHoi eHeprifi. 
Po3paxyHOK BTopuHHoro HaBaHTaKeHHa TpaHc(opMaTopa cTpyMy 
HaBegeHHH y TaGjiHiii 3.8. 
TaGjiHiia 3.8 - BTopuHHe HaBaHTaKeHHa TpaHc(opMaTopiB cTpyMy 
n p u i a g T u n Kiiac 
HaBaHTaKeHHa 
no ( m a x 
A B C 
AMnepMeTp 3 - 3 3 5 1 0,5 0,5 0,5 
BaTMeTp £ 3 5 0 1,5 0,5 - 0,5 
BapMeTp £ 3 4 5 1,5 0,5 - 0,5 
JiHHibHHK aKTHBHoi eHeprii C A 3 1 2,5 - 2,5 
JJiHHjibHHK peaKTHBHoi eHeprii CP-4 1,5 2,5 - 2,5 
cyMapHe HaBaHTaKeHHa cTpyMy B 
Ko i i cujiOBoro Tp-pa 3 6oKy H H 
6,5 0,5 6,5 
cyMapHe HaBaHTaKeHHa cTpyMy B 
KOjii ceKu. BuMHKaH Ha H H 
0,5 0,5 0,5 
cyMapHe HaBaHTaKeHHa cTpyMy B 
KOjii cujiOBoro Tp-pa Ha Goui B H 
0,5 0,5 0,5 
cyMapHe HaBaHTaKeHHa cTpyMy B 
KOjii BigxigHoi jiiHii 
0,5 0,5 0,5 
TpaHc(opMaTopu cTpyMy Bu6upaKTb 3a HanpyroK ycTaHOBKH Ta cTpyMOM. 
HoMiHaibHHH cTpyM noBHHeH 6yTH aKHaiiGjiHKHHM g o poGoHoro cTpyMy 
ycTaHOBKH, TOMy mo HegoBaHTaKeHHa nepBHHHoi O6MOTKH npu3BoguTb g o 
36iibmeHHa noxu6oK BHMipKBaHHa. 
TpaHc(opMaTopu cTpyMy BcTaHOBjiKKTbca Ha Bcix gijiaHKax (gijiaHKH 
reHepaTopiB, TpaHc(opMaTopiB, Tomo). 
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TaGuuna 3.9 - BuGip TpaHc opMaTopa CTpyMy B Koni cuuoBoro 
TpaHc opMaTopa Ha 6oni BHinoi Hanpyru 
^ ^ ^ ^ mm n C 
1 2 3 4 
UC < UH 1 1 0 K B < 1 1 0 K B 2 2 0 K B < 2 2 0 K B 2 2 0 K B < 2 2 0 K B 2 2 0 K B < 2 2 0 K B 
1 pacn < 1 HOM 7 3 , 5 A < 7 5 A 4 5 9 , 3 A < 5 0 0 A 2 3 1 , 5 A < 5 0 0 A 2 3 1 , 5 A < 5 0 0 A 
y < 1 npCKB 1 4 , 1 2 K A < 2 0 K A 1 1 , 5 4 K A < 5 0 K A 4 , 8 8 K A < 5 0 K A 4 , 8 2 K A < 5 0 K A 
TpaHc opMaTop 
CTpyMy Tuny 
T B - 1 1 0 - I -
200 /5 
T B - 2 2 0 - I X -
500/5 
T B - 2 2 0 - I X -
500/5 
T B - 2 2 0 - I X -
500/5 
TaGuuna 3.10 - BuGip TpaHc opMaTopa CTpyMy y Koni cunoBoro 
TpaHc opMaTopa Ha Goni HHKCHOI Hanpyru 
^ ^ ^ ^ mm n C 
yMOBa BHGopy \ ^ ^ 
1 2 3 4 
UC < UH 1 0 K B < 1 0 K B 1 0 K B < 1 0 K B 1 0 K B < 1 0 K B 1 0 K B < 1 0 K B 
1 pacn < 1 HOM 3 6 7 A < 4 0 0 A 4 5 9 3 < 5 0 0 0 A 2 3 1 5 A < 5 0 0 0 A 2 3 1 5 A < 5 0 0 0 A 
y < 1 npCKB 1 8 , 8 K A < 2 5 K A 3 2 , 4 K A < 8 5 , 5 K A 6 5 , 5 K A < 8 5 , 5 K A 6 4 , 9 K A < 8 5 , 5 K A 
TpaHc opMaTop 
CTpyMy Tuny 
T B - 1 0 - V -
400 /5 
T B - 1 0 - I I -
5000/5 
T B - 1 0 - I I -
5000/5 
T B - 1 0 - I I -
5000/5 
TpaHc opMaTopH Hanpyru BuGupaKTBca 3a HanpyroK ycTaHOBKH. 
OGupaeMO TpaHc opMaTopH Hanpyru [4] 3a 3agaHHMu 3HaneHHaMH Hanpyru 
Ta 3a noTyKfflicTK). 
H a Goni BHCOKOI Hanpyru (110 i 220 K B ) oGupaeMO TpaHc opMaTopH H K O -
1 1 0 - 5 7 y 1 i H K O - 2 2 0 - 5 8 y 1 , Ha Goni 10 K B - H O M - 1 0 - 6 6 y 2 . 
KaTanoKHi gaHi TpaHc opMaTopiB BKa3aHi B TaGnunax 3 .11-3.12. 
ApK. 
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TaGjiHna 3.11 - TpaHc(opMaTopH HanpyrH Ha Goni BHCOKOI HanpyrH 
THn 
HoMiHaiibHa Hanpyra OGMOTOK 
HoMiHajbHa 
noTyKHicTb, B A , 
B Kjiaci TOHHOCT 
MaKcHMajibHa 
noTyKHicTb, B A 
nepBHH-





0,5 1 3 
H K O -
110-
5 7 y 1 
110/V3 100/V3 100 400 600 1200 2 0 0 0 
H K O -
2 2 0 -
5 8 y 1 
150/V3 100/V3 100 400 600 1200 2 0 0 0 
TaGjiHna 3.12 - TpaHc(opMaTopu HanpyrH Ha Goni 10 K B 
HoMiHaiibHa Hanpyra OGMOTOK 
HoMiHaiibHa noTyKHicTb, 
B A , B Kjiaci TonHocTi 
MaKcHMajibHa 
noTyKHicTb, B A 
T u n 
nepBHH 







0,2 0,5 1 3 
H O M -
10-66 
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4 I H A H B I A Y A J I L H E 3 A B £ A H H ^ 
4.1 nepeMHKaHHa npH BBegeHHi B poGoTy HOBoro oGjiagHaHHa Ta 
npoBegeHHi BHnpoGyBaHb 
BKjiKHeHHa HOBHX ejieKTpoycTaHOBOK Ta oGjiagHaHHa, a TaKOK 
BHnpoGyBaHHa noBHHHi npoBogHTHca 3a nporpaMaMH, po3poGjieHHMH BHPOGHHHHMH 
ciyKGaMH nignpueMcTBa (oG'egHaHHa), B ynpaBjiiHHi aKoro 3HaxogHTbca ne 
oGjiagHaHHa [9]. 
nporpaMH cneniaibHHx BHnpoGyBaHb oGjiagHaHHa (HanpHKjiag, 
BHnpoGyBaHb reHepaTopa Ha HarpiB) po3poGjiaKTbca opraHi3anieK, aKa ix 
npoBogHTb. 
nporpaMH 3aTBepgKy^Tbca rojiOBHHM iHKeHepoM nignpueMcTBa 
(oG'egHaHHa), y3 rogKyKTbca 3 BHPOGHHHHMH cjiyKGaMH BHmoro piBHa, y 
oGciyroByBaHHi aKHx 3HaxogHTbca oGjiagHaHHa, i gaKTbca gucneTHepy gjia 
KOopguHanii poGiT. Koni i nporpaM HagcHjiaKTbca nignpueMcTBaM gjia po3poGKH 
MicieBHx nporpaM, geTaji3oBaHHx g j a piBHa nigcTaHiii , Ge3 gogaTKoBoro 
y3rogKeHHa 3 BHPOGHHHHMH cTpyKTypaMH BHmoro piBHa. 
MicneBi nporpaMH, n ignucam HaHajibHHKOM ejieKTpoiiexy Ha 
eieKTpocTaHniax, HaHajibHHKOM nigcTaHnii (aGo rojiOBHHM iHKeHepoM P E M ) i 
HaHajibHHKOM M C P 3 A Ha nignpueMcTBax ejieKTpoMepeK, i 3aTBepgKeHi rojiOBHHM 
iHKeHepoM nignpueMcTBa, gaiOTbca HeproBOMy nepcoHajiy gjia BHKopucTaHHa B 
aKocTi THnoBoro GjaHKa nepeMHKaHb. 
nepeMHKaHHa B ejieKTpoycTaHOBKax, y 3B'a3Ky 3 BKjiKHeHHaM HOBoro 
oGjagHaHHa aGo BHnpoGyBaHHaMH, MoKHa BHKoHyBaTH 3a GjaHKaMH nepeMHKaHb, 
cKjageHHM Ha ocHoBi nporpaMH, po3poGjeHoi g j a gHcneTHepa (Ge3 po3poGjeHHa 
oKpeMoi geTajbHoi nporpaMH g j a HeproBoro nigcTaHii i) . 
3 MeTOK> cKopoHeHHa goKyMeHTanii, mo eKcnjiyaTye nignpueMcTBO (PE3) , 
BHpoGHHHHM cjyKGaM opraHi3ai i i BHmoro piBHa, B ynpaBjiHHi aKoi 3HaxogHTbca 
ejeKTpoycTaHoBKa, peKoMeHgyeTbca cnijbHo po3poGjaTH nporpaMH BHnpoGyBaHb 3 
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g e T a m ^ a n i e i K g n a n e p r o B o r o n e p c o H a n y , a K H H BHKOHye n e p e M H K a H H a . n p o r p a M a 
n i g n u c y e T B c a r o n o B H H M i H K e H e p o M n i g n p u e M C T B a ( P E 3 ) i K e p i B H H K a M H 
BHPOGHHHHX cnyKcG o p r a H i 3 a n i i , 3 a T B e p g K c y e T B c a i i r o n o B H H M i r o K e H e p o M i 
n o r o g K y e T B c a 3 o p r a H O M g u c n e T n e p c B K o r o y n p a B n i H H a B H i n o r o C T y n e H a , B 
y n p a B n i H H i a K o r o 3 H a x o g u T B c a 3 a g i a H e n p u B H n p o G y B a H H a x o G n a g H a H H a . 
y n p o r p a M a x n e p e M H K a H B H e o G x i g H O n e p e g G a H H T H n o p a g o K a 3 y B a H H a 
H O B o r o o G n a g H a H H a , a T a K O K n i c n a p o G i T 3 p o 3 p i 3 a H H a M n p o B o g i B , i 
n o B H o n i H H H H 3 a x u c T y c T a T K y B a H H a n p u B i g K j n K H e H H i O K p e M u x B u g i B p e n e i i H o r o 
3 a x u c T y T a a B T O M a r a K H g n a n e p e B i p K H . 
n e p e M H K a H H a 3 B K H K H e H H a M H O B o r o o G n a g H a H H a a G o c n e n i a n B H i 
B u n p o G y B a H H a n o B H H H i n p o B o g u r a c a 3 a g o 3 B o n e H H M 3 a a B K a M H n i g K e p i B H u n T B O M 
g u c n e T n e p a a G o H C C , 3 g o 3 B o n y g u c n e T n e p a , y y n p a B n i H H i a K o r o 3 H a x o g u T B c a 
e n e K T p o y c T a H O B K a . ^ r n a H a g a H H a g o n o M o r u o n e p a T H B H O M y n e p c o H a n y 
g o n y c K a e T B c a 3 a n y H e H H a n e p c o H a n y T e x m n H u x cnyKcG. 
C K n a g H i , H e T H n o B i B H n p o G y B a H H a o G n a g H a H H a T a BHKOHaHHa n o B ' a 3 a H u x 3 
HHMH o n e p a T H B H H x n e p e M H K a H B B y M O B a x , a K i G e 3 n o c e p e g H B O B n n u B a K T B H a 
p e K H M POGOTH e H e p r o c H C T e M H i e H e p r o o G ' e g H a H B , n o B H H H i B H K O H y B a T u c a TLUBKH B 
geHHHf i n a c . 
n e p e g B i g K j n K H e H H a M e r n e K T p o n e p e g a n i H e o G x i g H O B H B o g u r a , a n i c n a 
B K r n K n e H H a , B B o g u r a A n B , a K i n o n e H e p o G u T B c a a B T O M a r a n r o . 
n p u B i g K j n K H e H H i n o B t i p a H H x i K a G e n B H H x T y n H K O B o r o KCHBueHHa 
n e p m H M p e K O M e H g y e T B c a B i g K j n K H a r a B H M H K a n 3 G o K y H a B a H T a K e H H a , g p y r H M - 3 
G o K y K H B n e H H a . B K j n K H e H H a c n i g BHKOHyBaTH B 3 B o p o T H i f i n o c n i g o B H O C T i . 
n p u B igKrnKHeHHi , n o B i g x o g a T B B i g e n e K T p o c T a H n i f i , n e p m H M , a K 
n p a B H n o , H e o G x i g H O B i g K j n K H a T H B H M H K a n 3 G o K y e n e K T p o c T a H n i i , g p y r H M - 3 G o K y 
e H e p r o c H C T e M H . n o g a B a T H H a n p y r y H a n o T p i G H O , a K n p a B H n o , 3 G o K y 
e H e p r o c H C T e M H . 
B i g K r n K H a T H H a B a H T a K e H H a T p a r o u r a u x c n i g 3 T o r o G o K y , g e 
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nogaBaTH Hanpyry Ha jiiHiK HeoGxigHo, aK npaBHjio, 3 Goxy ycTaHoBKH noBtipaHHx 
BHMHKaniB. 
OcoGa, 3a po3nopagKeHHaM a x o r o BHKoHyKTbca nepeMHKaHHa, 3oGoB'a3aHa 
BKa3yBaTH, aK BMHKaeTbca aGo BHMHKaeTbca jiiHia n ig HaBaHTaKeHHaM aGo 
HanpyroK. 
y c x e M a x 3 g B o M a B H M H K a n a M H H a n p u e g H a H H a n e p m H M H e o G x i g H o 
B i g K j i K n a r a B H M H K a n T i e i c u c T e M H m H H , n o r a m e H H a a x o i , y p a 3 i H e n o B H o ( a 3 H o r o 
B i g K i K n e H H a B H M H K a n a , M o K e n p H B e c T H g o G i i b m T a K K H x H a c i i g x i B . 
y cxeMi 3 TpboMa BHMHKanaMH Ha gBa npuegHaHHa (nouyTopHa cxeMa), npu 
Bcix 3aMKHyTHx n o i a x , nepmHM cjiig BigKjiKnara cepegHifi BHMHKan. 
n p u BigKjiKneHHi ogHoro j iaHnKra gBoKouoBoi jiiHii 3 BigrajiyKeHHaMH, 
HeoGxigHo nepeBecTH KHBjieHHa BigrajiyKeHb Ha jiiHiK, mo 3aiHmaeTbca B poGoTi. 
3HiMaTH Hanpyry 3 jiiHii noTpiGro nicjia nepeBipKH BigcyTHocTi HaBaHTaKeHHa. 
BigKjiKneHHa po3'egHyBaniB aGo BigoxpeMjiKBaniB TpaHc(opMaTopiB nigcTaHnifi Ha 
Bigra iyKeHHax gonycxaeTbca BHKoHyBara g o BigKjiKneHHa jiiHii BHMHKanaMH. 
n i c i i a BHMKHeHHa R J I gocHTb BigKUKnura ii po3'egHyBani. 
po3'egHyBani noTpiGHo BigKjiKnara npu HeoGxigHocTi BHKoHaHHa poGiT Ha 
npHegHaHHa. 
BKiKneHHa ogHieK 3 cnapeHHx KaGeiibHux noBHHHo BHKoHyBaraca, aK 
npaBHjio, nicjia BigKjiKneHHa jiiHii, a x a 3HaxogHTbca B poGoTi. ^onycxaeTbca 
BKjiKneHHa aGo BigKjiKneHHa ogHiei 3 cnapeHHx j imiS 6-10 K B 
po3'egHyBanaMH Ge3 BigKjiKneHHa BHMHKana 3 Goxy KHBjieHHa npu 3apagHoMy 
cTpyMi jiiHii, mo He nepeBHinye gonycTHMHH. 
4.2 nepeMHKaHHa npu BHBegeHHi oGuagHaHHa B peMoHT i BBegeHHa fioro B 
poGoTy n i c j a peMoHTy 
4.2.1 noci igoBHicTb onepanifi i nepeBiponHHx gift nepcoHajiy npu 
BHBegeHHi B peMoHT cucTeMH mHH, a x a 3HaxogHTbca B pe3epBi: 
- noBicuTH Ha KjiKni KepyBaHHa H I C B n i a x a T "He BKjiKnara - n p a n K K T b 
i K g u " ; 
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- n e p e B i p H T H H a M i c n i BHMKHeHe n o j i O K e H H a I H C B i B i g K j i K H H T H fioro 
IHHHHHH p o 3 ' e g H y B a H B i g p e 3 e p B H o i c u c T e M H IHHH. n p u H e o G x i g H o c T i , B i g K j i K H H T H 
IHHHHHH p o 3 ' e g H y B a H p o G o H o i c u c T e M H H H H (3 B H B o g o M A n B IHHH); 
- 3HaTH 3 a n o G i K H H K H a G o B i g K j i K H H T H aBTOMaTHHHi BHMHKaHi 3 G o K y H H 
T p a H c o p M a T o p a H a n p y r u p e 3 e p B H o i c u c T e M H HHH, 3 a K p u r a m a y i n o B i c u r a 
n i a K a T " H e B K j i K H a r a - n p a n K K T b j n o g H " ; 
- B i g K i K H H T H IHHHHHH p o 3 ' e g H y B a H T p a H c o p M a T o p a H a n p y r u p e 3 e p B H o i 
c u c T e M H HHH; 
- n e p e B i p H T H BHMKHeHe n o j o K e H H a p o 3 ' e g H y B a H i B B c i x n p H e g H a H b B i g 
c u c T e M H HHH, a K a B H B o g H T b c a B peMOHT. H a n p H B o g a x B i g K j i K H e H H x p o 3 ' e g H y B a H i B 
n o B i c u T H n i a K a T H " H e B M H K a r a - n p a n K K T b j n o g H " ; 
- n e p e B i p u T H B i g c y T H i c T b H a n p y r u H a i m n i a x , a K i G y g y T b 3 a 3 e M j i K B a T H c a ; 
- BKJIKHHTH 3 a 3 e M j i K B a j i b H i H O K i a G o H a K i a c T H n e p e H o c H e 3 a 3 e M j i e H H a y 
p a 3 i B i g c y T H o c T i c T a n i o H a p H H x 3 a 3 e M j i K K H H x H O K i B . 
4.2.2 n e p e g BBegeHHaM B poGoTy cucTeMH H H H nicjia peMOHTy oneparaBHHii 
nepcoHai 3oGoB'a3aHHH orjiaHyTH Micne poGiT, nepeBipHTH B aKOMy cTaHOBHmi 
nepeGyBaKTb po3'egHyBaHi npuegHaHb, nepeKOHaraca y BigcyTHocTi jnogeii i 
cTopoHHix npegMeTiB Ha oGjagHaHHi. 
n o c j i i g o B H i c T b o n e p a n i i i i g i f t n e p c o H a j i y n p u B B e g e H H i B p o G o T y c u c T e M H 
IHHH: 
- 3HaTH T H M H a c o B e o r o p o g K e H H a i n j i a K a r a . B c T a H O B H T H n o c r i f t H y 
o r o p o K y , a K m o fioro 3 H i M a i H . 3 H a T H n j i a K a r a 3 n p H B o g i B IHHHHHX p o 3 ' e g H y B a H i B ; 
- 3HaTH n e p e H o c H i 3 a 3 e M j i e H H a i p o 3 M i c T H T H i x y M i c n a x 3 G e p i r a H H a , 
B i g K j i K H H T H 3 a 3 e M j i K K H i H O K i ; 
- n e p e B i p H T H o n i p i 3 O j i a n i i H H H M e r a o M M e T p o M ( a K m o B n b O M y e 
H e o G x i g H i c T b ) ; 
- n o g a T H o n e p a T H B H H H c T p y M 3 a x u c T i B I H C B ; 
- BKJIKHHTH p o 3 ' e g H y B a H T p a H c o p M a T o p a H a n p y r u c u c T e M H HHH, a K a 
B B o g H T b c a B p o G o T y , i B c T a H o B H T H 3 a n o G i K H H K H ( B K j K H H T H aBToMaTHHHi 
BHMHKaHi) 3 G o K y H H 3 b K o i H a n p y r u ; 
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- B K j i K n H T H p o 3 ' e g H y B a n i H I C B ; 
- n o g a T H o n e p a T H B H H f i c T p y M H a n p H B i g H I C B ; 
- B K j i K n H T H H I C B i n e p e B i p u r a H a a B H i c T b H a n p y r u H a c u c T e M i IIIHH, a x a 
B H n p o G y e T b c a ; 
- B i g H o B H T H H o p M a i b H y c x e M y e j i e K T p o y c T a H O B K H . 
4.2.3 noci igoBHicTb onepanift i gift nepcoHajiy npu BHBegeHHi B peMoHT 
ceKnii K P y BiacHux noTpeG ejieKTpocTaHnii: 
- n e p e B e c T H c n o K H B a n i B H a p e 3 e p B H i g K e p e j a K H B j e H H a ; 
- B H B e c T H A B P c e K n i i T a 3 a x u c T MiHiMai ibHOi H a n p y r u ; 
- B i g K j i K n H T H i n e p e B i p u T H n o i o K e H H a B c i x p y G u i b H H K i B i a B T o M a T i B 3 
G o x y H H K n o i H a n p y r u T p a H c o p M a T o p i B , a x i K H B j i a T b c a B i g c e K n i i , B H B e g e H O i B 
p e M o H T . H a p y G H j i b H H K a x i a B T o M a T a x BHBICHTH n j i a K a r a " H e BMHKaTH - n p a n K K T b 
i K g u " ; 
- B i g K i K n H T H B H M H K a n i n p u e g H a H b g a r o i c e K n i i i H a K j i K n a x K e p y B a H H a 
B H B i c u T H n j i a K a r a " H e BMHKaTH - n p a n K K T b i K g u " ; 
- B i g K j i K n H T H BHMHKan i p o G o n o r o T p a H C o p M a T O p a , aKHft K H B H T b c e K n i K , 
i H a K i K n a x K e p y B a H H a BHBICHTH n j i a K a r a " H e BMHKaTH - n p a n K K T b j n o g H " ; 
- n e p e B i p u T H BHMKHeHe n o j i O K e H H a B H M H K a n i B i n e p e M i c T H T H B peMOHTHe 
n o i O K e H H a Bi3KH B H M H K a n i B B c i x n p u e g H a H b , n o a x u x M O K j i H B a n o g a n a H a n p y r u g o 
M i c n a p o G i T ( p o G o n o r o i p e 3 e p B H o r o g K e p e j i a K H B j i e H H a , c e K n i f t H o r o B H M H K a n a T a 
i H ) ; 
- n e p e M i c T H T H B peMOHTHe n o j i O K e H H a Bi3OK - p o 3 ' e g H y B a n n p u e g H a H H a 
c e K n i f t H o r o B H M H K a n a i H a g B e p i KOMipKH B H B i c u r a n j i a K a T " H e B K j i K n a r a -
n p a n K K T b j n o g H " ; 
- n e p e M i c T H T H B peMOHTHe n o j i O K e H H a Bi3OK T p a H c o p M a T o p a H a n p y r u i H a 
g B e p i KOMipKH n o B i c u r a n j i a K a T " H e B K j i K n a r a - n p a n K K T b j n o g H " . n p u 
c T a n i o H a p H O M y BHKOHaHHi T p a H c o p M a T o p H a n p y r u B i g K j i K n a e T b c a 
3 a n o G i K H H K a M H ( p y G u n b H H K a M H , a B T O M a T a M u ) 3 G o x y HH3bKOi H a n p y r u i 
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4.2.4 n e p e g BBegeHHaM B poGoTy ceKnii K P y nicna peMOHTy oneparaBHHii 
nepcoHan 3oGoB'a3aHHfi ornaHyTH Micne poGiT, nepeKOHaTuca y BigcyTHOCTi jnKgeii i 
CTopoHHix npegMeTiB Ha oGnagHaHHi. 
nocnigoBHicTb onepanifi i gifi nepcoHany npu BBegemri B poGoTy ceKnii 
K P y : 
- 3HaTH nepeHOCHi 3a3eMneHHa i po3MicTHTH ix y Micnax 3GepiraHHa, 
BigKjUKHHTH 3a3eM!KKHi HOKi; 
- nepeBipHTH onip i3onanii muH MeraoMMeTpoM, aKino ne HeoGxigHO; 
- npuGpaTH THMnacoBy o r o p o K y POGOHHX Micnb i nnaKaTH. BcTaHOBHTH 
nocTifiHy o r o p o K y (aKino fioro 3HiManu); 
- n e p e B i p u T H H a a B H i c T b 3 a n o G i K H H K i B 3 G o K y H H T H i n e p e M i c T H T H fioro 
Bi3OK B p o G o n e n o n o K c e H H a ( a G o n p u C T a n i o H a p H O M y BHKOHaHHi BKJIIKHHTH 
p o 3 ' e g H y B a n T H i BCTaHOBHTH 3 a n o G i K H H K H 3 G o K y H H T H ) ; 
- npu BigKnKHeHOMy nonoKceHHi anapaTa nepeMicTHTH B poGoHe 
nonoKeHHa Bi3Ka - po3'egHyBani npuegHaHHa ceKnifiHoro BHMHKana, Bi3OK 
ceKnifiHoro BHMHKana, Bi3KH BHMHKaniB Bcix npuegHaHb, aKi BBogaTbca B poGoTy i 
pe3epBHoro gKcepena KCHBueHHa. y poGoHOMy nonoKceHHi Bi3KiB nepeBipHTH 
npaBHnbHicTb ix iKcanii B m a ax i HagifiHicTb mTencenbHHx po3'eMiB B Konax 
BTopHHHoi KOMyTanii; 
- BKJIIKHHTH BHMHKan poGoHoro KCHBueHHa i no npunagax nepeBipura 
HaaBHicTb Hanpyru Ha mHHax ceKnii; 
- BBecTH A B P i 3axucT MiHiManbHOi Hanpyru ceKnii; 
- BKJIIKHHTH BHMHKani npuegHaHb ceKnii. 
4 .2 .5 . nocnigoBHicTb onepanifi i gifi nepcoHany npu BHBegeHHi B peMOHT 
TpaHc opMaTopa 6/0, 4 (3/0 , 4 ) K B BnacHHx noTpeG eneKTpocTaHnifi: 
- BHBecTH A B P ceKnii 0,4 K B ; 
- BKJIIKHHTH BHMHKaH i aBTOMaTH pe3epBHoro KHBneHHa ceKnifi BnacHHx 
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- BigKjiKHHTH aBTOMaTH 0,4 K B BHBegeHoro B peMOHT TpaHc opMaTopa i Ha 
KjiKHax KepyBaHHa BHBicHTH n i a K a r a "He BMHKaTH - n p a n K K T b i K g u " ; 
- BigKjiKHHTH BHMHKaH Ha cTOpOHi 6 (3) KB TpaHC opMaTOpa i Ha KjiKHi 
KepyBaHHa noBicHTH niaKaT "He BKjiKHaTH - n p a n K K T b i K g u " ; 
- nepeBipuTH noiOKeHHa aBTOMaTiB 0,4 K B TpaHc opMaTopa, BigKiKHHTH 
pyGHibHHKH i 3aMKHyTH ix npHBOgH Ha 3aMOK, BHBicHTH niaKaTH "He BMHKaTH -
n p a n K K T b jnogH"; 
- nepeBipHTH noiOKeHHa BHMHKaHa 6 (3) K B TpaHc opMaTopa, 
nepeMicTHTH Bi3oK BHMHKaHa B peMoHTHe nojoKeHHa, 3aMKHyTH Ha 3aMoK gBepi 
i noBicuTH niaKaT "He BKjiKHaTH - n p a n K K T b i K g u " ; 
- nepeBipHTH BigcyTHicTb HanpyrH i BcTaHoBHTH 3a3eMjeHHa Ha BHcHoBKax 
TpaHc opMaTopa 3 GoKy BHmoi i HHKHOI Hanpyr. 
4.2.6 BmiKHeHHa n i c i a peMOHTy TpaHc opMaTopa 6/0, 4 (3/0 , 4 ) K B 
BiacHHx noTpeG eieKTpocTaHnii BHKOHyeTbca nicjia fioro 3aKiHHeHHa Ta o r i a g y 
nepcoHajoM Micna poGiT. 
nocjiigoBHicTb onepanifi i gifi nepcoHany npu BBegeHHi B poGoTy 
TpaHc opMaTopa: 
- 3HaTH Bci BcTaHOBieHi Ha npuegHaHHa TpaHc opMaTopa 3a3eMieHHa, 
nepeHocHi 3a3eMieHHa po3MicTHTH B Micnax 3GepiraHHa; 
- nepeBipuTH onip i3Ojianii BigKiKHeHoro TpaHc opMaTopa MeraoMMeTpoM, 
aKmo ne HeoGxigHo; 
- 3HaTH THMHacoBe oropogKeHHa i njaKaTH, BcTaHoBHTH nocTiiHy 
o ropoKy, 3HaTH niaKaTH 3 npHBogiB i KiKHiB KepyBaHHa KOMyTanifiHHx anapaTiB; 
- nepeBipuTH BHMKHeHe noiOKeHHa BHMHKaHa TpaHc opMaTopa 3 GoKy 6 
(3) KB i nepeMicTHTH Bi3oK BHMHKaHa B poGoHe nojoKeHHa, nepeBipHTH 
npaBHibHicTb fioro iKcanii B Kopnyci m a H i HagifiHicTb ycTaHOBKH mTenceibHHx 
po3'eMiB i aHnKr iB BTopuHHoi KOMyTanii; 
- nepeBipuTH BHMKHeHe noiOKeHHa aBTOMaTiB 0,4 K B i BKIKHHTH 
pyGuibHHKH 0,4 K B ; 
- BKIKHHTH BHMHKaH 6 (3) K B i aBTOMaTH 0,4 K B TpaHc opMaTopa; 
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- no npHjiagax nepeBipura HaaBHicTb HaBaHTaKeHHa Ha TpaHc opMaTopi; 
- BigKiKnHTH aBTOMaTH 0,4 K B i BHMHKan 6 (3) K B pe3epBHoro gKepe j ia 
KHBjeHHa; 
- BBecTH A B P cexnii. 
4.2.7 nocjiigoBHicTb onepanift i gift nepcoHajiy npu BHBegeHHi B peMOHT 
TpaHc opMaTopa T-1 Ha gBOTpaHc opMaTopHift nigcTaHnii: 
- yTonHHTH BeiunHHy HaBaHTaKeHHa TpaHc opMaTopa T - 2 ; 
- nepeBecTH KHBjieHHa BjiacHHx noTpeG nigcTaHnii 3 TpaHc opMaTopa 
T C H 1 Ha TpaHc opMaTop T C H 2 (BigKjiKnHTH aBTOMaT A B 1 , npu nbOMy noBHHeH 
BKiKnHTuca aBTOMaT A B 1 - 2 ) ; 
- BigKiKnHTH pyGuibHHK PB1 TpaHc opMaTopa T C H 1 , 3aMKHyTH pyxoaTKy 
pyGuibHHKa Ha 3aMOK, noBicura njiaKaT "He BKjiKnara - n p a n K K T b jnogH"; 
- nepeBipuTH BigcyTHicTb 3aMHKaHHa Ha 3eMjiK B MepeKi 35 K B , 
BigKiKnHTH po3'egHyBan P1 i BKjiKnHTH P2 ^ r P ; 
- n e p e K i K n H T H A P K T T p a H c o p M a T o p i B T - 1 i T - 2 3 a B T O M a r a n r o r o H a 
M i c n e B e y n p a B j i H H a ; 
- n e p e B e c T H P n H T p a H c o p M a T o p a T - 1 B n o j i O K e H H a , o g H a K O B e 3 P I T H 
T p a H c o p M a T o p a T - 2 ; 
- BHBecTH A B P ceKniftHoro BHMHKana C B 10 K B , BKjiKnHTH ftoro i 
nepeBipuTH HaaBHicTb Ha HbOMy HaBaHTaKeHHa, BHMKHyra BHMHKan B 1 ; 
- BKiKnHTH ceKniftHHft BHMHKan C B 35 K B Ta nepeBipura HaaBHicTb Ha 
HbOMy HaBaHTaKeHHa, BHMKHyTH BHMHKan B 3 ; 
- nepeBipuTH 3HaneHHa HaBaHTaKeHHa Ha TpaHc opMaTopi T - 2 ; 
- Ha K i K n a x KepyBaHHa BHMHKaniB B 1 , B 3 noBicura njiaKara "He BMHKaTH 
- n p a n K K T b j K g H " ; 
- n e p e K j i K n H T H A P K T T p a H c o p M a T o p a T - 2 3 M i c n e B o r o H a a B T O M a r a n H e 
y n p a B j i H H a ; 
- nepeBecTH P n H TpaHc opMaTopa T-1 B nojiOKeHHa, a x e BignoBigae 
peKHMy t o r o HoMiHajbHoro 3GygKeHHa (aGo Hego3GygKeHHaM); 
- BKiKnHTH 3a3eMjiKKnHft po3'egHyBan B HeftTpajii TpaHc opMaTopa T - 1 ; 
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- gucTaHnifiHO BigKnKHHTH BigoKpeMnKBaH O ^ l TpaHc opMaTopa T - 1 , 
nepeBipuTH noBHo a3HicTb BigKnKHeHHa HOKQB BigoKpeMnKBaHa, 3aMKHyTH Ha 
3aMOK npHBig BigoKpeMnKBaHa i Ha npHBogi BHBicHTH nnaKaT "He BKUKHara -
n p a n K K T b n K g u " ; 
- nepeBipuTH BHMKHeHe nonoKceHHa BHMHKaHa B l TpaHc opMaTopa T - 1 , 
nepeMicTHTH Bi3OK BHMHKaHa B l B peMOHTHe nonoKeHHa, noBicHTH nnaKaT "He 
BKnKHaTH - npanKKTb j rogH"; 
- nepeBipuTH BHMKHeHe nonoKceHHa BHMHKaHa B 3 TpaHc opMaTopa T - 1 ; 
- BigKnKHHTH po3'egHyBaH P T 1 , 3aMKHyTH Ha 3aMOK npuBig po3'egHyBaHa i 
noBicHTH Ha HbOMy nnaKaT "He BKHKHara - n p a n K K T b j rogH"; 
- BigKnKHHTH po3'egHyBaH 1 0 K B T C H - 1 ; 
- BHBecTH ra3OBy i TexHonoriHHy 3axucTy TpaHc opMaTopa T - 1 ; 
- n e p e B i p u T H B i g c y T H i c T b H a n p y r u , BKJIKHHTH 3 a 3 e M j r o K H i HOKQ 3 T p b o x 
CTopiH T-1 i, 3aneKHO Big xapaKTepy poGiT, HaKnacTH nepeHOCHi 3a3eMneHHa 3 GoKy 
BHinoi, cepegHboi i HHKHOI Hanpyr TpaHc opMaTopa T - 1 , a TaKOK Ha BHCHOBKax 
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B H C H O B O K 
P e 3 y i b T a T O M BHKOHaHHa G a K a i a B p c b K o i p o G o T H e p o 3 p o G i e H a c x e M a 
e j e K T p o n o c T a H a H H a M e p e K i , a T a K o K p o 3 p a x y H o K , a H a j i 3 T a B H G i p H e o G x i g H o r o 
o G j a g H a H H a H a n i g c T a H n i a x K H B j e H H a c n o K H B a H i B . 
n i g H a c BHKOHaHHa p o G o T H G y i o B H K o p u c T a H O H a f i G i i b m TOHHi T a c y H a c H i 
M e T o g u p o 3 p a x y H K i B , B p a x o B y K H H B H M o r u , m o B H c y B a K T b c a g o n p o e K T y B a H H a 
e j e K T p H H H H x M e p e K . 
B y i o n p o B e g e H O a H a i i 3 g B o x c x e M i 3 a T e x H i K O -eKOHOMiHHHMH 
n o K a 3 H H K a M H B u G p a H a o g H a i3 HHX. O G p a H a c x e M a e H a f i n p o c r i i n o K i B TOH K e H a c 
3 a g o B O i b H a e n p e g ' a B i e H H M g o H e i B H M o r a M H a g i f i H o c T i B B i g n o B i g r o c r i 3 
K a T e r o p i e K n p H e g H a H H x c n o K H B a H i B , 3 a G e 3 n e H e H H a e j e K T p H H H o i e H e p r i i y 
c n o K H B a H i B B B i g n o B i g H o c T i 3 £ C T Y ; 3 p y H H o c T i e K c n i y a T a n i i i MOKIHBOcTi 
n o g a j b m o r o p o 3 B H T K y M e p e K i , e K o H o M i H H o c T i T a G e 3 n e K H . 
n o 3 a g a H H M H a B a H T a K e H H a M c n o K H B a H i B G y j o B H 3 H a H e H o n o T y K H o c T i 
T p a H c o p M a T o p i B T a n i g i G p a H i B i g n o B i g H i M a p K H . 
n i c j a p o 3 p a x y H K y n o n e p e g H b o r o p o 3 n o g i j y H a B a H T a K e H H a , G y j o o G p a H o 
n p o B o g H n o B i T p a H H x j i H i i i n e p e B i p K a i x 3 a H a r p i B o M . B H G p a H i n e p e p i 3 H 
3 a g o B O i b H a K T b y M O B a M 3 a H a r p i B O M y n i c i a a B a p i f i H O M y p e K H M i , TOGTO, n i c i a 
B H x o g y 3 j a g y o g H i e i 3 j i H i i , n p o n y c K H a 3 g a T H i c T b T H x j i H i i , m o 3 a j H m H j H c a B 
p o G o T i , g o 3 B o j a e 3 g i i c H H T H e j e K T p o n o c T a H a H H a B c i x n i g K j K H e H H x g o H e i 
c n o K H B a H i B . 
B H 3 H a H e H H a H a n p y r H H a m H H a x c n o K H B a H i B B c i x n i g c T a H n i i g j a p e K H M y 
H a i G i j b m H x H a B a H T a K e H b , n o K a 3 a j o , m o o T p H M a H i p e 3 y j b T a T H n e p e G y B a K T b y 
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